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GENERAL PHYSICS. 


1. Simple Method of Measuring Nocturnal Radiation. A. K. Angstrém, 
jr. (Ann. d. Physik, 38. 4. pp. 845-849, Oct. 25, 1910.)— 
The author describes an apparatus devised by his father, 
the late Knut Angstrém, for measuring the nocturnal radiation 
from the earth’s surface. The essential part of the apparatus 
is shaped as shown in the Fig. It is made of glass. The 
outer concave surface of s is coated with lampblack. The 
apparatus is completely enclosed in a polished metal case, 
except for the concave surface s, which is exposed freely to 
the sky. It becomes cooled by radiation, and consequently 4 
ether distils from the surface e on to s and then trickles down ‘ 
into the grad tube b. All air has been removed from ' 
the interior of the vessel. The length of the ether column 
which distils is proportional to the total loss of heat by 
radiation during the time the apparatus is exposed. Each 
instrument must be standardised by comparing its indications 
with a series of observations of radiation made with the 


_ standard Angstrém pyrheliometer. It is found that the 4 
constant of each instrument is practically independent of é 
temperature. R, G. K. L. | 

2. Micrometry by the Electrometer. J. Villey. (Comptes . 


Rendus, 151. pp. 716-717, Oct. 24, 1910.)—T wo circular plates 

of 6°5 cm. radius are placed parallel and at a distance of 158 » about. One 
‘plate i is charged to a potential 176 volts and then moved by 1 » towards the 
‘other plate ; the potential of the latter rises, and if it be joined to an electro- 
‘meter (made very sensitive) the deflection on the electrometer scale may be > 
‘as much as 150 cm. One can thus surpass interference methods in delicacy 
‘in measuring small movements. P. E.S, 

VOL. XIV.—A, | B 


= 4 
by 
+ 
4 
ve 
Be a 


2 SCIENCE ABSTRACTS. 


8. Anomalous Behaviour of Balances. J. J. Manley. (Roy. Soc., Phil. 
Trans. 210. pp. 887-415, Nov. 4, 1910.)}—If observations are taken on a 
delicate balance for, say, 40 half-vibrations, the resting point is sometimes 
found to creep in one or other direction and then settle down. The author 
finds that most delicate balances are subject to this anomalous action which 
the experiments given show are due to (1) changes in the temperature of the 
neighbouring air, (2) certain inherent imperfections in the beam. The first 
class may be subdivided into: (a) Unequal change in temperature of the arms 
during loading. This is avoided by enclosing the beam in an extra case of 
metal and glass. (6) Radiant heat entering the. balance case and acting 
unequally on the two arms. The best position for a balance in a room can 
be decided by trial. (c) Uniform change in temperature of the whole beam. 
To obtain accurate weighings it is necessarily to know the resting-point 
temperature-coefficient corresponding to the particular loading used. The 
second class of errors may be evaded by first counterpoising the object to be 
weighed and leaving the beam to oscillate for, say, 10 min. The beam 
becomes fatigued and then acts regularly. P. E.S. 


4. Elastic Breakdown of Non-ferrous Meials. C. A.M. Smith. (Inst. of 
Metals, Journ. 2. pp. 151-209 ; Discussion and Correspondence, pp. 210-280, 
1909. Mech. Eng. 24. pp. 548-546, Oct. 29, 1909. Abstract.)}—The author 
describes an improved form of “sphingometer” designed to measure 
extensions in three planes inclined at 120°, and its application to the study of 
the elastic breakdown of non-ferrous metals, a continuation of the work on 
mild steel which appears to behave in accordance with Guest's law. Tests 
were made on solid bars of high-conductivity copper, arsenical copper, 
Muntz metal, and rolled Al, in tension, torsion, compression, combined com- 
pression and torsion, and combined tension and torsion. Overstraining 
increases the elastic limits of the three metals, but whereas the effect of 
overstraining in the case of Cu is removed by boiling in water, it is not 
appreciably affected in the case of Muntz metal and Al. The elastic limit of 
mild steel is raised by overstrain, and is still further increased by subsequent 
boiling in water. The specimens were fractured and the fractures compared 
with those of mild steel. Copper and Muntz metal fractures resemble those 
of mild steel, but rolled Al fractures in a manner suggestive of cast iron 
broken in compression. In torsion, Al fractures like mild steel, but whereas 
the latter twists through 8 or 4 revolutions, Al fails after 2 revs. The author 
concluded that ductile materials do not all possess similar properties, and that 
at present mild steel is the only suitable material for studies of elastic failure. 
The non-ferrous metals possess very indefinite yield-points, but copper and its 


> 


5. Tests of Nickel-Sieel. Models of Uonshlenes Members in Official Design 
New Quebec Bridge. (Eng. Record, 62. pp. 564-568, Nov. 19, 1910.)—1 
model struts, 16 in number, were mostly about 4 full size, and were tested to 
destruction, about 20 sets of observations being taken on longitudinal com- 
pression, lateral deflection, &c. The heaviest of these models was about 
20 ft. long, and_ withstood 2,800,000 Ibs. without breaking. The test-pieces 
were placed horizontally in the machine, supported at their ends only, the 
square ends bearing on the vertical plate of the testing machine and the pin 
ends engaging horizontal pins of the proper diam. Four compressometers 
of the J. B. Johnson type, reading to 00001 in., one on of 

VOL, XIV.—A. 


4 
4 
4 
é 
y 
P 
a 
ay , 
at 
ré 
+ 


piece, were used to measure longitudinal compression, the mean of the four 
readings being taken. Tests on specimens of the nickel steel used gave 
58,590-68,860 Ibs. per sq. in. for elastic limit and 76,520-91,800 Ibs. per sq. in. 
for ultimate strength, the highest results. being obtained from ‘the thinnest 
material. The elongation on 8 in. was 15°5 to 24°6 per cent., the reduction of 
area being 87'1.to 69°4 per cent. Tests on the models themselves showed 
elastic limits varying between 87,018 Ibs. per sq. in. for long narrow members 
to 45,616 Ibs. per sq. in. for shorter members, and ultimate strengths from 
50,840 to 58,264 lbs. per sq. in. Failure occurred as a rule bythe buckling 
of the webs, the rivet-heads holding the lattice bars being sheared off. 
Several of the heaviest sections were beyond the capacity of the machine 
(2;800,000 lbs.). In order to break them they were taken out and holes 
2 to 4 in. diam. drilled through the webs. These, of course, failed at the 
C. A. M. 


_ 6. Strength of Guns and Cylinders. C. A. M. Smith. (Engineering, 00. 
pp. 824-825, Sept. 2, 1910.)—-The author has carried out numerous tests on 
mild steel subjected to compound stress. Various other investigators have 
worked in the same field, and have arrived at the same general conclusions. 
It has been found that when this material is subjected to a compound test of 
tension and torsion, or compression and torsion, elastic failure takes place 
when a certain shear stress has been reached. This stress is half the tensile 
stress at the elastic limit in the ordinary tension test. It is desired to show 
that this new fact affects the limiting stress for which guns and cylinders 
maybe designed. Actual cases are given, and the numerical results tabu- 
lated and graphed. It is seen from the diagrams that the material will reach 
the stress at which elastic failure takes place by reason of the shear stress 
caused by the combination of the two principal stresses, and not the shear 
stress due to either principal stress considered separately. Hence the 
material will reach the point of elastic breakdown at a very much lower 
internal pressure than is usually assumed to be the case. Taking the case of 
a water main, it is shown that for a particular case there is about 50 per cent. 
difference between the real stress on the pipe material and that which is 
usually supposed to exist. The author has tested this theory of the failure of 
pipes and cylinders in a rough manner [Abstract No. 608 (1909)], and the’ 
fracture gives every indication of failure by reason of the shear stress when 
copper is used. Mild steel fails by reason of the max. shear stress. The 
author has attempted to burst a thick steel cylinder by means of internal 
pressure, and finds that he cannot do this. The hole enlarges, and the 
material appears to harden. It would seem, from these experiments, that 
the very great care which is taken to ensure the accuracy of bore of large 
guns is, to some extent, wasted. In conclusion, the stresses generated on 


firing guns are dealt with, A. Morley and H. Phillips (Ibid. P. 611, 
Oct. 7, 1910). 


7. Eecéntrically-loaded Columns. W.E. Lilly. (Inst. Civ. Engin., Proc. 
181. pp. 460-477, 1909-1910.)—This paper shows the results of tests made at 
Trinity College, Dublin, to compare the experimental strengths with those 
given by the formulz appropriate to the various cases. End loads ‘were 
applied alternatively through rounded ends and through knife-edges in grooves 
of various eccentricities. A transverse load could also be applied centrally. 


Resaltsvare plotted with values of ip of 
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}= length, p= radius of gyration of cross-section, = crippling load. For 
long columns, central loading gives identical results with both methods of 
end loading, but for J/p less than 120 and greater than 40, the rounded ends 
become overstrained and flatten, giving too high values for f. For I/p less 
than 40 either end-loading gives the same failing load. For eccentric loads 
and I/p above 120 the breaking loads are nearly constant, showing that the 
modulus of elasticity governs failure, as assumed by Euler's formula. For //p 
between 40 and 120 the ductil‘ty and elastic limit strength both exert an 
influence ; the column is then permanently deformed. For //p less than 40 
direct flow occurs, and # rises to great values. For eccentric loads and 
specially large eccentricities ~ varies very little for a large range of I/p; 
failure is then largely due to bending. For small values of I/p, p tends to 
a definite limit with eccentric loads, thus enabling the constants for centrally 
loaded columns indirectly to be determined. The author derives the formulz 
applied, and his results show that in nearly all cases the actual strength is 
above that given by theory, though it follows analogous laws. Finally, a 
general formula is deduced applicable to all conditions of dimensions and 
loading. C. A. M. S. 


8. Siresses in a Bar maintained in a strongly deflected Position. F. 
KStter. (Preuss. Akad. Wiss. Berlin, Sitz. Ber. 42. pp. 896-922, 1910.)— 
Gustav Kirschoff was the first to define the conditions of stress for a strut 
fixed at one end and kept bent by a group of forces at the free end, the 
deflection being great. Kirschoff’s investigation, so far as it concerns the 
form of the bent strut, confirms the theory of circular bending, but it gives 
anomalous results for the determination of the stresses set up, because of 
errors due to approximations made in the elastic equations : the molecules of 
the bent strut are treated as if it were straight, the components of stress due 
to deflection are treated as linear instead of quadratic functions of the thrust 
on the strut, and quantities of the third order are neglected in the equations 
for elastic potential. By considering the neglected quantities the author 
arrives at an accurate equation for the determination of the stresses. The 
case is investigated of a hollow circular strut, and, as is customary, the 
normal stress only is considered, the shear stress on vertical sections depend- 
ing only on the area and not on the strength of the walls. The author claims 
that the value of his research lies in the fact that it enables us to determine 
the minimum permissible volume of material to bear a given stress. 

C. A. S, 


9. Physical Interpretation of Hardness as measured by the Shore Scl 
R. H. Greaves. (Inst. Civ. Engin., Proc. 181. pp. 478-489, 1909-1910.)— 
A. F. Shore, with his scleroscope, measures the hardness of materials by 
means of the rebound of a hammer with a rounded point, of known weight, 
and falling 25 cm. so as to hit the test-piece with a velocity of 222 cm. per 
sec. The degrees of hardness “H” are referred to a scale on which hard 
steel gives 100. Turner has, however, obtained some anomalous results ; 
¢.g., rubber gives a*hardness number of 28, and teak gives 12. A table of 
results for the metals obtained by the Shore, Turner, and Brinell methods 
shows considerable agreement, and indicates that the scleroscope does 
measure accurately a physical quantity which is comparable in materials of 
similar elastic-limit properties. If the velocity of approach is great, the 
scleroscope rebound is proportional to the square of “ ¢,” the coefficient of. 
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for high velocities, ¢ == @— mp, where m= velocity of approach, » = con- 
stant. These values of ¢ (extrapolated to » = 222) are used by the author to 
calculate H, and are found to be proportional to H as observed on the sclero- 
scope, showing that the latter gives a measure of ¢ between the hammer 
B and the body A (called ¢,,). Bodies with a high elastic limit recover 
quickly, and hence have a high value of ¢. If g, and g) are moduli of elasticity, 
and « and # are Poisson’s ratios for A and B— 


ean? = — + — — + (1 — 
or— 


Can" = ean’ — — ean’). 


For hard materials, the author demonstrates that the scleroscope verifies this 
law. The scleroscope values are not strictly comparable, for they measure 
Can not é,,, and Vincent has shown that whatever m may be, there is 

at velocity of rebound; the scleroscope, however, works with an 
arbitrary height. The standard scratch test used by Turner and Martens 
measures hardness in terms of (1) the elastic limit, allowing deformation ; 
(2) the excess pressure above elastic limit to make standard deformation. 
(1) is measured by ‘¢a,’, (2) by PV/E, P = uniform pressure, V = volume 
deformed, E =energy of hammer at impact. Thence— 


Can” = Can” — — Can?) — PV/E. 
H varies as é,,’ + PV/E, i.¢., aS an” — — Can’)- 


Experiment shows that with the scleroscope, ¢,3’aH and (6/a)(¢an’ — éna*)aH. 
8 and égg are constants, hence H(a + K’) = K, Kand K’ being constants, which 
is the equation to anhyperbola. The values of H obtained by the scleroscope 
and a are found when plotted to lie on the hyperbola H(a — 0010) = 0°68. 
Only when a and H are so related do the Shore and scratch tests agree. 
Normal steel lies on the curve, but quenched steel lies above it, since a re- 
mains constant as H increases, Cold-rolling likewise destroys the relation 
by raising the hardness and elastic limit without altering Young’s modulus. 
The shore test is found to check the Martel impact test (where there is no 
rebound). The Shore test gives a comparison of hardness for materials in one 
group such as cast and annealed metals; it bears the same relation to the 
scratch test, as the Martel does to the Brinell. The scleroscope measures 
| hardness under instantaneous deformation as does the Martel, whilst the 
| scratch and Brinell tests measure hardness under abrasion and plastic flow 
| respecti C. A. M.S, 


_ 10. EMstic Properties of Platinum-Iridium Wire. L. P. Sieg. (Phys. Rev. 
81. pp. 421-462, Oct., 1910.)—Various tests were made on a 40 per cent. Pt-Ir 
wire to determine the influence of the previous treatment of the wire on the 
relation between torsional period and amplitude. The wire was first annealed 
at red heat and then tested for its period-amplitude characteristics with 
varying initial displacements; (a) when these initial amplitudes were 
gradually increased ; (6) when they were similarly diminished. The series 
(a) showed that, for increasing initial amplitudes the range of period became 
greater ; for any one amplitude the period increased, and the number of 

* vibrations necessary for damping to 5° diminished. The logarithmic decre- 
ments, as functions of the amplitudes, increased with the amplitudes to a 
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more closely, the logarithmic decrement curves were very nearly in agree- 
ment with each other, and the number of vibrations necessary for damping 
to 5° now diminished with the initial amplitude. The annealed wire was lastly 
tested with a large amplitude, and then with various small amplitudes follow- 
ing each immediately on a large twist after annealing. The period-amplitude 
curves for the small amplitudes were remarkably close to each other, and 
were much lower than that for the large twist just mentioned ; moreover, 
the curves for the small amplitudes, as they were increased, lay between the 
curves for the series (a) and (6) respectively. This indicated that the wire 
tends to recover after a short period of rest. The subsequent tests were 
“made to find a preliminary treatment such that the wire should give similar 
results however tested. The wire was kept in constant vibration by means 
of a torsion head, and it was found that the periods increased rapidly at first, 
but after sufficient vibration they approached constant values. This vibration 
increased the damping period, and changed the form of the period-amplitude | 
curves, the period keeping high down to lower amplitudes, and then falling 
off very rapidly. These changes disappeared after a continued vibration of 
24 hours, the various functions reaching constant values. Keeping the load 
constant, the moment of inertia was varied, showing a small but definite 
effect on the period-amplitude curves similar to that produced by continued 
vibration. The statically determined coefficient of rigidity agreed with the 
kinetic determination for large amplitudes, but for small amplitudes the latter 
determination was larger than the former. For a given amplitude, the 
kinetically determined coefficient increased as the moment of inertia 
decreased. Lastly, the wire was annealed to a red heat and then vibrated 
through a large amplitude and subjected to electric currents which, as they 
were increased, excrted increasing restoring effects on the wire. This 
when the wire was heated to 275° C. 


C.A. M. 


11. Chemical and Physical Effects of Pressure Uniform in all Directions. 
G. Spezia. (Accad. Sci. Torino, Atti, 45. 11. pp. 835-848, 1909-1910.)—A 
mixture of finely-divided copper and silver, maintained for a month under 
a uniform pressure of 8000 atmos., does not show the slightest sign of any 
combination, and since the cupriferous deposits at Keveenaw Point contain 
copper and silver which have been in intimate contact under pressure for 
a very long time, the author considers that Spring’s theory that high pressure is 
alone sufficient to produce combination of these metals, is inaccurate. Experi- 
ments with wax, which Spring found to flow like water under a pressure of 
700 atmos., show that with a uniform pressure of 9900 atmos. for 12 days no 
liquefaction or semi-liquefaction takes place. The author criticises the con- 
clusions of Spring and Kahibaum [Abstracts Nos. 1242 and 2104 (1904)] that 
increase of pressure causes diminution in density of certain substances ; the 
fact that the copper used by Kahlbaum changed its shape on compression 
proves that the pressure was not uniform, for a wax prism, compressed 
by the author in a water-bath, maintained its shape after subjection to a 


“OY 


12. Coefficient of Friction. W. Kaufmann. (Deutsch. Phys. Gesell; 


Verh. 12. 20. -—pp. 797-801, Oct. 80,1910. Paper read before the 82. Natur» 


forscherversamml., Kénigsberg, Sept. 21, 1910. Phys. Zeitschr. 11. pp. 085= 
987; Discussion, pp. 987-988, 
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accuracy of Coulomb's laws of friction, taking special precautions to avoid 
error die to contamination by dirt; &c., of the surfaces used. Mirror glass 
and Schott’s glass have been employed, and the experiments were made by 
observing the angles at which slipping took place on inclined planes. The 
slider had three feet fitted with hemispherical caps, and the whole apparatus 
was placed in an air-tight case which could be filled with perfectly dry air. 
The results do not agree with Coulomb’s. There is evidence that with the 
surfaces perfectly clean the slipping begins at a vanishingly small angle of 
inclination of the plane, and the motion of the slider is then uniform and not 
accelerated. With mirror glass the slider moved for an inclination of only 
16° at a uniform speed of about 0001 mm./sec, (The minimum angle for 
slipping is usually given as 15° to 20°.) Employing various inclinations of 
the plane, it is found that the friction is a continuous function of the velocity, 
and increases with the speed at first rapidly and then at a rate which 
gradually diminishes to zero. The constant final value of the friction is that 
usually measured. In the presence of moisture the friction follows Coulomb's 
laws. DR. 


13. Friction in Small Air-pipes. (Eng, Record, 62. p. 658, Dec. 8, 1916.)— 
The object of the investigation dealt with, which was carried out under 
the supervision of E. G. Harris, was to determine the value of ¢ in the 
formula f= where f is the loss of pressure in sq. in., 
I the length of the pipe in ft., V the volume in cub. ft. of air passing 
per sec., d the diam. of the pipe in inches, 7 is the ratio of the compres- 
sion in atmos, Apparatus was arranged to supply air under pressures up 
to 10 atmos., to pipes of }, 3, 1, and 2 in. diam., and in lengths of 161 to 
210 ft. A specially constructed drum for measuring air by orifice, according 
to the methods of Dudley, was used. This drum was supplied with orifices 
cut in No. 14 copper plate, and ranging from 4 to 8} in. diam. Standard 
Crosby gauges were used to measure pressures, and also a specially designed 
differential gauge. Two tests were made on each size of pipe, one with 
2 elbows, and the other with 16 or 18 elbows in the circuit. On each test 
8 to 14 sets of readings were taken for as many pressure intensities. In the 
an, of 1-in. and 2-in. pipe, half was galvanised and half plain, while the }-in. 
and }-in. sizes were new galvanised pipes. The observations on elbow 
resistance were not considered extensive enough to warrant the statement 
of any general conclusions, but it was noted that the results differed radically 
from data which have heretofore been published. In the formula given 
above, f was computed from the gauge readings, the value of r was taken as 
the average for the pipe, and V was determined by orifice measurement, 
applying Dudley’s formula and coefficient. To facilitate the computation of 
¢, results were plotted on a series of charts from which average values were 
taken. These results for small pipes seemed in accordance with the co- 
efficients determined by French and German experimenters on pipes of 
larger diam., and hence were combined with them so that data on pipes of 
in. to 12-in. diam. might be placed in a.single table. In combining these 
ts, coefficients for all the different diameters were plotted, and a straight- 
line average of the points was drawn. The equation of this line was found 


Coclficieat in the friction formula, A, W. 


14. Influence of Local Heating on “the 


in a Current of Air. A. Lafay. (Comptes Rendus, 151. ~678, 
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Oct. 17, 1910.)—It was observed that local heating of a body exposed toa 
current of air influenced the distribution of pressure over the surface. An 
experimental cylinder 10 cm. in diam. was so constructed that a region of 
the surface 60° wide could be kept at a temperature of about 150°C. The 
cylinder was exposed to an air current of about 283 m. per sec., and the 
following observations were made. a is the angular distance of the point 
observed from the front of the cylinder, a;, the position of the heated region ; 
the pressures are given in mm. of water above atmospheric pressure. 


a4, Pressures (Heated Region). 
Lower Surface of Cylinder a. | Pressures (Cylinder Cold). } oh 
a; = — to + a; = — to 

— 180° —18 —18 —138 

— 120 —15 — 15 — 18 

—100 | — 20 —18 —15 

— 90 — 27 — 24 — 19 

— 80 — 82 — 28 — 21 

— 70 —3 | — 28 — 2 

— 60 — 25 — 28 — 20 

— 650 —15 — 18 —12 

— 40 0 0 + 8 

— -B0 + 15 + 15 +17 

— 20 + 25 + 25 + 27 

0 + 84 + 84 + 85 


It is suggested that possibly birds’ wings may be the seat of thermal effects 
producing improved sustentation. C. A. B. 


15. Surface Tension by Plate Method. L. Grunmach. (Deutsch. Phys, 
Gesell., Verh. 12. 20. pp. 847-859, Oct. 80, 1910. Paper read before the 82. 
Naturforscherversamml., K6nigsberg, Sept. 21,11910.)—A description of a piece 
of apparatus for determining surface tension by the rising of liquids in the 
space between two plates inclined at a small angle to each other. The vessel 
containing the liquid has plane glass sides. A plane glass plate dips into the 
liquid and the liquid rises between it and one of the sides, which it touches at 
a small angle. The surface tension of absolute alcohol is found to be 
20°90 dynes per cm., and that of oleic acid 29°30 dynes per cm. T. P. B, 


16. Flow of Water through Rough-walled Capillary Tubes, E. Schnetzler. 
(Deutsch. Phys. Gesell., Verh. 12. 20. pp. 817-821, Oct. 80,1910. Paper read 
before the 82. Naturforscherversamml., K6nigsberg, Sept. 22, 1910. Phys. 
Zeitschr. 11. pp. 1002-1004 ; Discussion, p. 1004, Nov. 1, 1910.}—Describes 
research on the flow of water through rough capillary tubes for a wide range 
of velocities. Both glass tubes and metal tubes were used, the former being 
roughened with hydrofluoric acid and the latter made as follows : Copper 
wire was wound closely on a steel wire; linen tape was then wound round 
this and the steel wire withdrawn, the spiral tube thus formed being secured 
inside a copper tube. The water was driven through the tubes by means of 
compressed air, pressures up to 250 atmos. being employed, The results 
obtained with the glass tubes show a marked departure from Poiseuille’s law 
even with the smallest velocities. There is, as shown by the curve ene 
to pressure and volume discharged, an unmistakable critical apse ena 
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the constant (K) in the Reynolds’ formula for the critical velocity V = Ka/sr 
varies for different tubes from 50 to 1200. With tubes of different length, 
but in other respects the same, interesting results were obtained. With long 
tubes the existence of a second critical velocity was shown, and the kink 
corresponding to this velocity in the pressure-volume curve is the more 
marked the longer the tube. Experiments on different sets of tubes of the 
same diameters but different degrees of roughness showed that this was 
always the case. For one capillary yet a third kink was found, These new 
critical points do not correspond to the beginning of a new type of flow; 
they appear to be places where the flow oscillates about a steady state. For 
greater velocities the previous steady state is restored, as appears from the 
continuity of the curve below and above the kink. A. W. 


17. Surface Energy and Surface Tension, J. E. Mills and D. MacRae, 
(Amer, Chem. Soc., Journ. 82. pp. 1162-1176, Oct., 1910.)}—The relation pro- 
posed by Whittaker [Abstract No. 1568 (1908)], that the surface energy of a 
liquid in contact with its own vapour at any temperature is proportional to 
the product of the internal latent heat and the absolute temperature, has been 
investigated by the authors, and the conclusion drawn that the relation is only 
approximately true. To the authors the relation suggests a diyision of the 
so-called surface energy of a liquid into two parts, one part duw’to the liquid 
surface and the other to the surface of the vapour over the liquid. A. F. 


18, Mechanical Vibration of Atoms. W. Sutherland. (Phil. Mag. 20. 
pp. 657-660, Oct., 1910.)—On the basis of his theory of molecular and electro- 
tonic potential energy, and of the electric origin of rigidity and cohesion, the 
author calculates the fundamental wave-lengths of vibration of the molecules 
of NaCl, KCl, KBr, and KI, and finds each about eight times that of the 
lowest wave-length experimentally determined by Rubens and Hollnagel 
[Abstract No. 552 (1910)] in the extreme infra-red. The fundamental 
wave-lengths of the molecules are obtained, in virtue of an acoustic analogy, 
by adding those of the constituent atoms, which is in agreement with the 
conclusions of former papers of the author’s [Phil. Mag. (V.), vols. 80 and 82, 
and Abstract No. 87 (1902)]. These calculations suggest, therefore, that 
ordinary harmonic relations are to be expected amongst the wave-lengths of. 
a substance in the extreme infra-red. G. W. pe T. 


19. Equation of Liquid and Gaseous Continuily. R. D. Kleeman. 
(Phil. Mag. 20. pp. 665-689, Oct., 1910. )—Starting from the expression 
/ obtained in a previous paper [see Abstract No, 1199 
_(1910)], for the extra gravitational attraction between two molecules, the 
author obtains a more definite and fundamental expression than that derived 
from van der Waals’ empirical equation of state, on the basis of an assumed 
distribution of the molecules at the corners of cubes, each of which has one 
boundary plane parallel to the surface of the liquid, and having edges of 
length x,. This gives an expression for the intrinsic pressure in the form 
Ks(p/m)""(2./2m)*, where m/p = x8, and K; is a constant for all liquids at 
corresponding states. Since ¢; varies only slightly with the temperature, the 
same will apply to Ky, and the intrinsic pressure of any liquid can be 
approximately calculated by assuming it to be constant. Comparing the 
expression so obtained with one. given in the previous paper, it is found that 
the intrinsic pressures of liquids in corresponding states are the same 
multiple of their critical pressures, and that this multiple is approximately 
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equal to the constant 549. By the aid of an expression for the internal latent 
heat of evaporation obtained in a previous paper, the intrinsic pressure P, is 
found to be given by the equation P, = pL’Ks, where Ky is a constant for 
liquids in corresponding states, and L’ is the internal heat of evaporation of 
the liquid into a vacuum. If the liquid be assumed continuous, this equation 
can be derived directly, Ks being in that case equal to unity. This is experi- 
mentally confirmed, and leads to the conclusion that ¢, is a function of the 
temperature only, and not of the distance between the molecules. Now 
let p be the external pressure, then the Boyle pressure will be the sum of » 
and P,, since the latter represents the negative pressure due to the attraction 
of the molecules, so that the change of state equation may be written 
+ = RT/mv. ‘According to van der Waals, must be 
replaced by v — 6, where 6 is the space occupied by the molecules; but 6 is 
not strictly a constant, for the apparent volume of two colliding molecules 
will be influenced by their mutual attraction and the attractions of sur- 
rounding molecules, and will therefore vary with the density, so that 6 must 
be a function of v and T, and the equation will assume the more general form — 
+ W(2/x., = RT/m(v — applicable to any liquid 
or gaseous state of matter. This leads to an isothermal curve of the well- 
known shape for a saturated vapour in contact with its liquid, and the 
practical non-realisability of the portion connecting the points corresponding 
to the saturated vapour and liquid respectively is shown to arise from the 
attraction of the matter of the containing vessel. The above equation is then 
transformed by the introduction of experimentally determined constants, and 
by writing A — BT/T; for Ky, and shown to represent experimental results, a 
large number of which are tabulated, better than the equation of van der 
— Another form of the equation is then obtained by taking ¢, a function 

of p instead of a function of T, which will evidently give similar results for 
the case of a saturated vapour in contact with its liquid, since the density is 
then a function of the temperature. The equation so obtained is found to be 
identical with one derived in an earlier paper [see Abstract No. 46 (1910)] 
from surface-tension considerations, and is tested for a number of liquids 
over considerable ranges of temperature. A further formula for the latent 
heat of internal evaporation is also obtained, and found to be identical with 
one derived by Dieterici [Abstract No. 825 (1908)], by aid of certain sim- 
plifying assumptions, from considerations of the kinetic equilibrium between 
the molecules shot oat of the liquid into the surrounding vapour and the 


20. Molecular Attraction. J. E. Mills. (Phil. Mag. 20. pp. 629-685, Oct., 
1910.)—Referring to W. Sutherland's criticisms [see Abstract No. 1266 ( 1909)], 
the author maintains that they are not justified when his earlier papers are 
read in the light of the later ones. An error in the first of the series was 
corrected in the sixth [Abstract No. 1219 (1907). For his latest papers 
see Abstracts Nos. 765, 766 (1910).]' The relation under discussion is 
— where is the internal heat of vaporisation of 1 gm. 
liquid, »’ is a constant, and @ and D are the densities of the liquid and vapour 

. The various assumptions made in deducing this relation are 
recapitulated and defended, and it is pointed out that D vanishes when the 
distance s between the molecules becomes infinite, leading to the simplified 
relation \,,s== constant. That is to say, in any normal substance the internal 
heat given out as the molecules approach each other, multiplied by the 
distance apart of the molecules, is equal to a constant, and this statement 
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varies inversely as the square of the distance apart of the attracting particles, 
and because the total amount of gop he force possessed by a molecule is a 


constant. | | 


“21. Variations in the Vertical. E. Burbank. Journ. 80. 
pp. 828-884, Nov., 1910. Paper réad before the Philosophical Soc) 6f 
Washington; Jan. 29, 1910.)\—The paper deals with some slow-period 
changes of level of the piers on which the Omori horizontal pendulum 
seismograph has been mounted at the Cheltenham Magnetic Observatory. 
A comparison of the diurnal oscillation of level, and also the changes of level 
due to temperature-variations, shows that the magnitude and direction of 
these effects are to a large extent local. The passage of cyclonic areas had 
little direct influence in producing tilting by barometric loading, but the 
accompanying temperature-variations produced marked effects. Rainstorms 
also produced changes in level, especially when they occurred suddenly after 
long periods of dry weather. A.D. R. 


se eee of the Principle of Archimedes to Exact Determination of Gas 
Densities: A. Jaquerod and M. Tourpaian. (Comptes Rendus, 151. 
pp. 666-668, Oct. 17, 1910.)—A cylindrical glass float of about 200 ¢.cm. was 
suspended from the beam of a balance and counterpoised. The float is 
enclosed in a glass flask slightly larger than the float itself. The flask ended 
above in a capillary tube, through which the suspension wire passed, and 
entrance was given to the gases by means of a tube sealed to the lower part 
of the flask. The whole apparatus was maintained at constant temperature 
by means of a bath of water. The carefully purified and dried gas is intro- 
duced into the apparatus at a rate of about 1 litre per hour ; it displaces the 
air, and weighings can be carried out some hours after the commencement of 
the experiment. At the moment of weighing, the passage of the gas is 
stopped, except in the case of hydrogen. In this latter case the gas must 
be allowed to stream through ; otherwise, owing to the rapid diffusion of 
air into the flask, there is an increase in the buoyancy. For the dynamic 
effect of the moving gas a correction must be introduced. The weight of the 
float in vacuo is necessary, and this was determined indirectly by means of 
hydrogen and of oxygen. Very concordant results were obtained. No further 
measurements are communicated. | A. F. 


28. Four-dimensional Vector Analysis. G. N. Lewis. (Amer. Acad., 
Proc. 46. No. 7. pp. 165-181, Oct., 1910. Contribution from Reseatch Lab. 
of the Mass. Inst. of Technology, No. 58.)}—A simple treatment of ‘four- 
dimensional vector analysis and its application in electrical theory. In 
three-dimensional space we have vectors of no dimensions or scalars ; vectors 
of one dimension, lines, &c.; vectors of two dimensions, planes, &c. ; vectors 
of three dimensions, or psendo-scalars, But sincea plane uniquely determines 
the line normal to it, the two-dimensional vector is usually replaced by the 
one-dimensional, and so for tri-dimensional space we work with one class of 
vector only. But in four-dimensional space the various orders of vectors 
mist be separately dealt with, viz., So 1-vector, 2-vector, and’ “eae 
the 4-vector is a pseudo-scalar. 

24, Upper Air Research at Batavia. W.van Betantelen Braak. 
(Konink. Akad. Wetensch. Amsterdam, Proc. 18. pp. 149-167, Sept. 2, 2910.) 
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—The paper gives a preliminary account of work done with kites, captive 
balloons and pilot balloons in 1909. Temperature.—The average fall of 
temperature for an increase of height of 100 m. was found to be (1) for the 
first 500 m., by captive balloon, 0°77° C.; by kite over land, 0°87° ; by kite 
over sea, 0°91°; from 500-1000 m., by captive balloon, 0°57° ; by kite over land, 
0°72° ; by kite over sea, 0°59°; from 1000-1400 m., by kite over land, 944° ; 
by kite over sea, 0°71° C. The few observations at higher levels over the sea 
gave values less than 0°5°. Temperature inversion was often observed at 
about 1 km., commencing in the base of thin cumulus clouds. This effect 
was not found in dense cumuli, Wind.—The clear atmosphere#n the early 
morning at Batavia is very favourable for work witli, pilot balloons. A 
summary of the wind’s direction from kilometre to kilometre for the 
period Sept. to May clearly shows that the gemeral air drift has easterly 
components up to the greatest heights ‘attained (10-15 km.), but that 
during shorter or longer periods, the west monsoon thrusts itself below 
it. The east monsoon is one mighty current. At the level of separation 
between easterly currents above and westerly currents below, alto-cumuli 
may often be observed, which explains their general occurrence during 
the west monsoon and their absence during the east monsoon. The 
average height of alto-cumuli above Batavia is 5°4 km. (van der Stok 
and Figee). This is in good agreement with the average height of 
the separation of west and east currents found by the authors. On the 
first occasion of attaining a height of 18 km. a westerly wind was met 
with above 17 km., confirming a similar observation by Berson in East Africa. 
Registering Balloon.—Very few such ascents have been made hitherto, In 
the most successful a temperature of —42°6°C. was found at 11,548 m. The 
record shows no indication of being about to enter the so-called isothermal 
layer. A registering balloon ascent on May 19, 1910 (date of Halley’s comet) 
showed no other remarkable feature than an inversion of temperature between 
6and7km. The balloon burst on reaching 7 km, R. G. K. L. 


25. Upper Air Research in Samoa, K. Wegener. (Gesell. Wiss. Got- 
tingen, Nachr., Math.-Phys. Klasse, 2. pp. 101-129, 1910.)—The paper gives 
the results of observations with kites, made from Dec., 1908, to Nov., 1909; 
the results of simultaneous cloud observations are also discussed. After a 


) ~~") chsief description of the outfit of the station the results of the individual 


ascemts are given. Temperature, percentage humidity, and wind direction 
and veli are given for intervals of 500 m. Copious “remarks” are 
added, esults all show a surface “ tradc-wind” layer of height 1000 m. 
or 1200 m., in which the temperature gradient approaches very closely to 
the adiabatic, and sometimes exceeds it. Above this layer is a region of 
less constant wind direction, in which the most frequent direction is towards 
SW. Here the temperature gradient is much smaller. This layer extends 
to between 2000 m. and 4000 m. At higher levels, extending up to 10,000- 
15,000 m., the height of cirrus clouds, there is a layer which moves from 
between W. and NW. G. K. L, 


26. Meteorology: Isabnormals for Italy and their Relation to Pressure and 
Air Circulation. F, Eredia. (Accad. Lincei, Atti, 19. pp. 401-407, Oct. 16, 
1910.)}—The normal temperature for places in different latitudes in the 
Northern and Southern Hemispheres having been determined (by the work of 
Hann and, others) it becomes an interesting question to ascertain the 
influence of the local causes of ‘heating and cooling, ocean currents, &c., in 
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causing deviations from these values in different places. The differences 
between the normal temperature corresponding to each region and the 
actually observed values constitute the thermic anomaly for that region. 
The isabnormal curves are thus obtained, and from the consideration of the 
orography of a region their course may be explained. Teisserenc de Bort 
and Sella have examined the distribution of these isabnormals, utilising the 
formulz of Spitaler and Hann, Their work, however, being on too large a 
scale for the determination of local peculiarities of smaller areas, the author 
has entered into a more detailed examiriation for Italy. He has taken the 
corrected mean temperatures of 120 Italian towns for the period re 
using the formula adapted from that of Spitaler— 


lo = — 2°48 + 17°61 cos ¢ + 7°05 cos 29 + 19°29” cos 2¢ 


(where ¢ is the latitude and the relation between the distribution of land 
and water) for the months of Jan. and July, and also for the year. By com- 
parison of the values thus calculated with those observed the values for the 
thermic anomaly were obtained : these were always posilive. The author 
gives three maps of these curves, the first showing their course for Jan., 
the second for July, and the third their mean values for the whole year. The 
Jan. map shows that the max. deviation is to be found in the Ligurian Riviera, 
the minimum for a region near the centre of the valley of the Po. The July 
isabnormals differ considerably from these. In general, the coast. regions 
show smaller values than those inland, but on the whole the July values are 
small, showing that the actual and theoretical distributions of temperature differ 
but little. The third map, that for the whole year, shows the greatest 
deviations as before for the Ligurian Riviera, high values generally for 
the coast regions, lower for the interior. For Sicily and the regions near 
the Ionian Sea the values are smaller and less well defined. For the relation 
between these isabnormals and the barometer, there is in general found an 
excess of temperature above the mean, either relative or absolute, with 
regard to other places of the same latitude, where there is to be found a 
closed minimum (cyclone) or bend in the isobars. High barometric readings 
are usually found with low temperatures. Comparison has been made with 
the relative pressure distribution given by Hann. It has been found that at 
all times of the year regions of minimum pressure correspond to high values 
of the thermic anomaly, and regions of max. pressure to low values. Thus 
the high values for Liguria correspond to the low pressure of that region, 
whilst the low thermic anomaly in the centre of the Po valley and Central 
Italy generally, corresponds to high pressure. The infrequency of cyclones 
in the valley of the Po is a feature of this district, accompanyingthe minimum 
values of the thermic anomaly. The influence of these phenomena on the 
direction and change of the winds, according to the well-known law of Dove, 
is next considered, and it is shown that the study of the thermic anomaly 
helps to interpret their direction in the lower strata of the atmosphere, 

F. W. H. 


27. Solar Disturbances and Terrestrial Temperatures. W.J. Humphreys. 
(Astrophys. Journ. 82. pp. 97-111, Sept., 1910.)—The sun being practically 
the source of all the radiation received by the earth, it is obvious that any 
important changes in its surface or envelopes which involve changes in its 
radiation must affect the terrestrial conditions, That the magnitude and 
frequency of auroral displays and magnetic disturbances, follow stan upon 
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corresponding changes in sun-spot activity appears to be well established. 
Many other phenomena, such as temperature, rainfall, plant growth, although 
evidently dependent on solar radiation, have so many intermediate relations 
that the direct influence is obscured to a certain extent. As being one of the 
phenomena capable of most accurate registration the author considers the 
variations of terrestrial temperature. Abbott and Fowle found that spot 
maxima are accompanied by temperature minima, and spot minima by 
temperature maxima, the average range being about 1° C, Although this 
may seem very small, it must be remembered that plant life is so sensitive 
that even such a small difference may retard the crop production by a whole 
year, as has been found in the sugar-cane industry in Mauritius. This 
decrease is much greater than is accounted for by the decrease of radiation 
directly from the sun-spot dreas. There also appears to be evidence of a 
decrease of ultra-violet radiation during sun-spot maxima. The increase of 
auroral discharges tefid$ to increase the proportion of ozone present in 
the upper atmosphere, especially in higher latitudes. Cc. P. B. 


28. Large Prominences. ¥F. Slocum. (Astrophys. Journ. 82. 
pp. 125-129, oes 1910.)—Detailed descriptions, with photographic illustra- 
tions, of two remarkable prominences. One occurring on March 26, exhibited 
remarkable activity and only lasted for a very short time. It first appeared 
at Th. 46°7m. G.M.T. March 24. Its shape was conical, with a height of about 
46,500 km. At 2h. 549m. March 25 its height was 75,500 km., and at 
4h. 14°7m. this had increased to 120,000 km., and ultimately the prominence 
matter attained a height of 290,500 km. By Th. 48°8m. no trace of the erup- 
tion was visible. The other outburst occurred during the interval March 4 
to April 28. When first seen it was just passing round the western edge of 
the sun. On March 16 it reappeared at the eastern limb, greater in extent 
and transformed in appearance. On March 18 the prominence matter 
-reached over an arc of 47° on the sun’s limb, a distance of about 572,000 km. 
Careful search on the flocculi plates of succeeding days failed to show any 
trace of the prominence as it traversed the disc. On April 18 visual observa- 
tions in the lines Ha, Hf, and D; showed that the shape oi the prominence 
calcium 
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et Generalisation of the Relativity Principle and the Corresponding Mechanics, 
P. Frank and H. Rothe. (Akad. Wiss. Wien, Sitz. Ber. 119. 2a. pp. 615-680 
April, 1910.)}—An endeavour to formulate a generalised mechanics of which the 
ordinary mechanics is a special case for which the longitudinal and transverse 

E. H. B, 


80. Unital Derivation of the Transformation associated with the Relativity 
Principle. N.Umow. (Phys. Zeitschr. 11. pp. 905-908, Oct. 15, 1910.)—The 
tratisformation of H. A. Lorentz which forms the chief object of the relativity 
theory is usually derived from a complex of assumptions and considerations. The 
present author here sets out to found it upon the single principle that in each of two 
worlds or systems characterised by x, y, z, t and x’, y’, 2’, / phenomena of the same 
kind follow the same laws. The author then analytically obtains Lorentz’ trans- 

H, B,. 


- 
7 
. 
+ 
4 
2 
a. 
° 


a* 


81. Relativity Theory: Four-dimensional Vector Analysis. A. Sommer- 
feld. (Ann. d. Physik, 88. 4. pp. 649-689, Oct. 25, 1910.)}—The second part of a 
highly analytical discussion, the first part of which was noticed in 

Abstract No. 1215 (1910). at deals with 
for detailed abstraction. THehi E. H. B. 


82. Relativity Principle. W.v. Ignatowsky: (Deutsch. Phys. Gesell 
Verh. 12. 20. pp. 788-796, Oct. 30,1910. Paper read before the ‘82: Naturforscher- 
versamml,, Konigsberg, Sept. 21,1910, Phys. Zeitschr, 11. pp. 972-975 ; Discussion, 
pp. 975-976, Nov. 1, 1910,)}—A semi-popular résumé of the relativity principle with 
reterence fo the question of lengths apd times in the two systems Raving» 
relative velocity. E.H.B. 
_ 883. Dynamics of Moving Systems. J. Ishiwara. (Mathematico-Physical 
Soc., Téky6, Proc. 5. 18. pp. 883-347, July, (So 
aoc [See Abstract No 
(2905).] 7 E.H.B. 


34. Motion of nisin in a wusitien Medium. $. Yokota. (Mathema- 
tico-Physical Soc., Téky6, Proc. 5. 18. pp. 347-8656, July, 1910.)—Obtains approxima- 
tions for the drift of a projectile in a resisting medium owing to the couple exerted 
E.H. B. 


85. Corpusculas Theory of the Aurora. C. St6érmer. (Comptes Rendus, 151. 
pp. 786-789, Oct. 24, 1910.)—-The author discusses the question as to the situation of 
the zone of max. frequency of aurorz, if these phenomena are due to kathode rays, 

AD, 


86. Markings on Mars. J.H. Worthington. (Nature, 85. p, 40, Nov, 10, 
1910.}—During the 1909 opposition the writer was able to make numerous ¢ 
tions of the Martian features with the 24-in. refractor at the Lowell Observatory, 
Flagstaff, Arizona. An iris diaphragm was used over the objective, the best aperture 
being found to be about 18 in. Specially good views of the canals were obtained on 
Oct. 25, when the oases were also clearly defined. C. P. B. 


87. Rotation of Stars and Sun. -A. Perot. (Comptes Rendus, 151. pp. 848- 
850, Nov. 14, 1910.)—The author points out the necessity of care being taken when 
measuring the displacements of lines in the spectra of stars with extensive atmo- 
spheres, like the sun, to see that any possible effect due to the various media of 
different refraction through which the rays may have passed are eliminated before 
any conclusions as to radial velocity are deduced. = C. P. B. 


38. Radial Velocity of Perse. H. Ludendorff. (Astronom. Nachr. 
No. 4442. Nature, 84. p. 507, Oct. 20,1910. Abstract.)}—Recent photographs taken 
at Potsdam show additional faint lines identified with solar lines. These are being 
used for radial-velocity determinations in addition to the usual Hy line, which in this 
star is apparently reversed. tye C. P. B. 


$9. Stellar Temperatures. J. Wilsing. 82. pp. 180-140, 
Sept., 1910.)—In continuation of a former memoir on the temperatures of 109 stars 
[Abstract No. 584 (1910)] an account is given of a second series of measures with 
certain added corrections based on a redetermination of the constant of the radia- 
tion of the lamp used as a secondary standard. The observations are being extended 
to all stars down to magnitude 4, north of the Equator. «.:; ody Am A cP,.B. 
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' 40. A Goniometer-Refractometer. C. Chéneveau. (Journ. de Physique, 
9. pp. 828-829, Oct., 1910. Paper read before the Soc. frang. de Physique, 
April 15, 1910.)—Description of an instrument used for measuring indices of 
refraction and the dispersion of liquids. The principle of measurement with 
solid prisms appears to be that of the Abbe spectrometer ; in the case of 
liquids a glass prism is immersed in the liquid, the rotation of the prism 
about a vertical axis gives a liquid prism of variable angle, and the deviation 
of the liquid is neutralised by that of the glass prism, reflection of the ray 
taking place at the back surface of the latter. G. E. A. 


41. A Chromoscope. L. Arons. (Ann. d. Physik, 88. 4. Pp. 799-832, 
Oct. 25, 1910.)}—A chromoscope or colorimeter for technical uses is described 
which is based on the colours shown in polarised light by a quartz plate cut 
perpendicular to the axis. Each shade of colour is defined by two numbers, 
the thickness of the quartz plate and the angle between the principal planes 
of the two nicols. The intensity of the beam emerging from a quartz plate 
is considered theoretically ; and a graphical method is described for obtaining 
the distribution of intensity in the mixed colours of a quartz plate between 
crossed nicols. The colorimeter as made by Schmidt and Haensch is then 
described, and examples are given of its use with quartz plates of thicknesses 
+, 4, 1, 2, 4, and 8 mm. and of the many shades of colour which can be 

by means of the 68 combinations of these plates. G. E. A. 


42. Dark-field Illumination. F. Jentzsch. (Deutsch. Phys. Gesell., 
Verh. 12. 22. pp. 975-991, Nov. 80, 1910. Paper read before the 82. Natur- 
forscherversamml., K6nigsberg, Sept. 22,1910. Phys. Zeitschr. 11. pp. 993- 
1000 ; Discussion, pp. 1000-1001, Nov. 1, 1910.)—A concentric condenser is 


described which is suitable for dark-field illumination. The parallel rays 
from below (see Fig.) are reflected in the condenser from a silvered convex 
surface, and again at a silvered concave surface, and focus on the object. 
The two reflecting surfaces are concentric, their radii of curvature having 
a ratio of nearly 2°25 to 1. : G. E. A. 


48. Combined Microscope and Uliramicroscope.' C. Koristka. (N. 
Cimento, 20. pp. 248~267,. Oct. 1910.)—An ‘apparatus’ is described ‘which 
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may be used both as a microscope and for the examination of ultramicro- 
scopic objects. It has three means of illuminating a dark field: (1) An Abbe 

condenser ; (2) a paraboloid condenser, and (8) a condenser with small aper- 
- tures, suitable for use with or without oil immersion. The first method is 
applicable to the observation of the Brownian movement of particles and 
of bodies not requiring high magnification, the second to the examination 
of living bacteria, and the third to the study of ultramicroscopic objects. 
Means are provided for photographic reproduction of the latter, and with 
each method it is easy to change from illumination of a dark field to that of a 
light field, or vice versa. Microphotographs of pleurosigma angulatam and 
ultramicrophotographs of human saliva are appended. W. H. Si. 
_ 44. Filter for Ultra-violet Rays. H. Lehmann. (Deutsch. Phys. Gesell., 
Verh. 12. 21. pp. 890-908, Nov. 15, 1910. Paper read before the 82, Natur- 
forscherversamml., Kénigsberg, Sept. 22, 1910. Phys. Zeitschr. 11. pp. 1089- 
1047 ; Discussion, p. 1047, Nov. 15, 1910.)}—-The paper deals chiefly with an 
absorption filter containing nitrosodimethylanilin and copper sulphate in a 
flat, two-cell vessel made of blue uviol glass. The filter was used in con- 
junction with a quartz lamp, or other source of ultraviolet rays, and a quartz 
condenser lens for studying photoluminescence, fluorescence, and phos- 
phorescence under the action of ultraviolet radiation. A large number of 
observations were made on chemicals, minerals, plant and animal matter, 
on which is based a system of luminescence analysis, In commercial 
chemicals pure substances exhibit little or no luminescence, whereas sub- 
stances of second quality are strongly luminescent. This effect is confined 
mostly to single crystals or crystal conglomerates. The appearance and 
intensity of the luminescence depends on the method of preparation of the 
substance, different “makes” generally behaving differently. For further 
information see the original paper. G. ELA, 


45. Experiments on Refraction by Non-homogencous Media. R.W. Wood. 
(Phil. Mag. 20. pp. 712-714, Oct., 1910. )}—That the apparent diam. of a body 
surrounded by a refracting atmosphere is slightly larger than its true diam. 
is well known. It can be shown in the following way: Make a small tank 
by cementing 5 glasses together with sealing-wax. Fill with melted gelatine. 
Mould a cylindrical hole with hemispherical bottom in the jelly by inserting 

a test-tube. When the jelly stiffens, pour hot water into the tube and with- 
a it ; pour a mixture of glycerine and chalk into the cavity till half full and 
fill up with milky water. The glycerine will gradually diffuse into the gela- 
tine, increasing its index. After a few minutes the magnification can be seen 
through the side of the tank. On placing an arc light behind the tank and 
projecting an image of the cavity on ground glass, a bright ring of light 
appears surrounding its bottom, and eventually separating from it. Exner’s 
experiments with pseudo-lenses made by immersing gelatine cylinders in 
water can be improved, and brought within the limits of a lecture-hour, by 
the use of glycerine. Soften gelatine in water, heat, filter, and pour into _ 
a test-tube. Boil down remainder to one-third bulk, add an equal quantity 
of glycerine, and pour into a second test-tube. After the jellies set,crack 
the tubes, heat momentarily, and push out the cylinders. Cut these into discs 
of different thicknesses with a warm knife, and mount the discs between _ 


warm thin glass plates. Immerse the gelatine-and-water cylinders in ‘y, 


glycerine, andthe glycerine jelly cylinders in cold water, After sufficient time 
for diffusion, the former will act lenses ; 
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since a jelly containing glycerine has a higher index than one 
water. Very sharp images can be obtained with such cylinders. I 

refraction effects can ‘be seen by nearly closing the ends of atin pipe 8m. 
long and 10 cm. in diam., with glass, inclining the tube and pouring in 
enough petrol to wet the entire bottom. Avoid proximity of flame. On 
tilting the tube back horizontally and placing the eye at one end near the 
and external objects distorted. 
A. E. 


46. Refraction and Magnetic Double Refraction of Solutions of Rare Earths, 
G. J. Elias. (Deutsch. Phys. Gesell,, Verh. 12. 22. pp. 955-962, Nov, 80, 
1910. From the Bosscha Laborat.)—The anomalous dispersion of a solution 
of neodymium nitrate was investigated, by means of a Raps spectrometer, in 
the neighbourhood of the absorption band in the yellow. The.anomaly is 
slight. Magnetic transverse double refraction was found with a solution of 
erbium. nitrate placed between the poles of a Du Bois ring electromagnet. 
The case of a ray which does not pass through the solution in an exactly 
transverse direction is investigated by means of Lorentz’s theory, [See also 
Abstracts Nos. 483 and 1212 (1909).] G. E. A. 


47. The Majorana-effect in rapidly alternating Fields, L. Tieri. 
(Accad. Lincei, Atti, 19. pp. 877-881, April 8, 1910. N. Cimento, 19. pp. 415- 
420, June, 1910.)—The explanation given by Schmauss of the magnetic 
double refraction of dialysed iron, according to which the phenomenon is due 
to the orientation which the particles in the colloidal solution assume in the 
magnetic field, has been completed by Cotton and Mouton [Abstract No. 2059 
(1907)], who attribute the inversion of the refraction from positive to negative 
with increase of field to the existence of two kinds of granules in suspension, 
the larger having purely positive refraction and the smaller purely negative. 
This explanation leads to the belief that the phenomenon cannot be an 
instantaneous one, as is, for example, the Kerr-effect. A study is therefore 
made of magnetic double refraction in rapidly alternating fields. Preliminary 
experiments are made with 10 to’ 15 years old of Bravais’ iron, 
which are examined in the field of an electromagnet between crossed nicols 
and a Babinet’s compensator. Curves are drawn showing double refraction 
in wave-length displacement of the fringes as a function of the field, for the 
surface layers and also for the layers at the bottom, these latter being’ diluted 
with water to give them the same transparency. From the curves it appears 
that the superficial layers of such ‘samples, which have been left for a long 
time in repose, are rich in negatively refracting granules, whilst the bottom 
layers are rich in positively refracting granules. To measure the rate at which 
the phenomenon i is manifested the liquid is placed in a test-tube surrounded 
by a few turns of wire through which a discharge from a battery of Leyden . 
jars is passed. The spark from the electrical machine illuminates thé 
compensator and allows the displacement of the fringes to be observed. 
The time of the discharge is 17 x '10~’ sec. As a result, displacements of the 
fringes corresponding in value in the greatest instance to that produced by a 
field of 2800 gauss are observed for those samples which were shown in the 

reliminary experiment to contain the smaller, negatively-refracting particles. 
tyre the other hand, no displacement is to be observed for the samples 

sone the larger, positively-refracting particles. H. W. M. 


: 48. Dispersion of Light by Potassium Vapour. P. V. Bevan. ( Soc., 
Proc. Ser. ef tee 
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of the vapour of potassium in the ‘near neighbourhood of) the 

principal series [see Abstract No. 1864 (1909)}.. The results support'the view 
that, at‘any rate, the principal series of lines are not due to different degrees 
of freedom of one and the same atom, but to different types of atom, whether 
formed by semi-permanent combinations of corpuscles with the normal atom 
(Jj. J. Thomson), or by the loss of differing numbers of electrons by the 
normal atom (R. W. E. C. C. B. 

40. Curved Photographic: Plates: E, (Harvard: Coll, 
Observatory Circ. No. 161. Nature, 85. p. 61, Nov. 10, 1910.. Abstract.) 
Numerous experiments have been made from time to time in the endeavour 
to obtain a larger field of good definition with the cameras employed in 
celestial photography. With a certain lens of 16 in. aperture the difference 
of focus between the edge and centre of plate is only 08 mm., but this. is 
quite sufficient to mar the definition. By curving the plate to suit this 
change it was found possible to greatly improve matters, and the most 
convenient means for doing this was to exhaust the air from behind the 


photographic plate, thus = it to become morpernee in the required 
direction. P. 


50. Discontinuities in ‘Light Sntnion N, Campbell. (Cambridge Phil, 
Soc., Proc. 16. pp. 518-525, Oct. 20, 1910.)—The present paper forms a 
second part to a previous one under the same title [see Abstract No. 678 
(1910)]. Difficulties were encountered in the earlier work and the recent 
attempts to overcome them are here recorded, but are still unsuccessful. All 
hope of carrying out the main purpose of the research is thus abandoned. 
But it was thought that some results might. be obtained by the fluctuation 
two independent sources of light. The conclusion is reached that tt 
experiments here recorded afford no grounds for distinguishing between the 
two theories. On the basis of a certain theory of the measurements, however, 
the observations lead to the estimate that the average number of electrons 
liberated by a single light-impulse is 8:1, which agrees well with the value 
deduced on other grounds, and also with that to be expected from Planck’s 
theory of radiation, if the bundle-of-energy theory is correct. _ E, H, B. 


51, Method of-Counting the Rulings of a Grating. G. W. C. Kaye, 
(Phil. Mag. 20. pp. 714-717, Oct., 1910.)—The grating examined was a plane 
Rowland about 8 cm. long, on speculum metal, for which ignorance of the 
ruling temperature made the certified value (14,438 lines to the in.) not so. 
certain as was required, The rulings were all the same length, The count., 
ing of the grating rulings was carried out with the aid of a projection micro- 
scope. Previously, close to one edge of the grating, short equidistant 
reference lines, 4 mm. long and 100 grating lines apart, were ruled by the 
laboratory dividing-engine. The grating was then mounted on the ptB of 
the microscope, and an image of the edge of the grating thrown on 
screen, where the grating lines appeared about 2 mm, apart, and about 150 « 
them were infocus in the field. On the screen was drawn a scale with divisions 
the same distance apart as the lines in the image of the grating. Thus, Py 
slight sideways adjustment of the screen, 100 lines could be counted at a 
giance,.and 1000 lines were counted in 4 min, The grating was found t 
contain 45,668 rulings, occupying a length of 808618 cm., giving a fate o 
14,488°7 rulings. to the. in. at 16°0° Ae 
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the other where the diamond was lifted is irregular. It appears that the 
original flat surface of the speculum has been completely replaced by a 
succession of V-shaped furrows, with no intervening plane surface. A 
scratch across a corner has been almost removed by the rulings. . With such 
a surface, the apparent eaten of the ruling should depend on the O32 of 
A. E. 


52. Optical Difference-tones. HH. Pettersson. (Phys. Zeitschr. 11. 
pp. 909-910, Oct. 15, 1910.)—The experimental proof of the Doppler principle 
for light was first carried out by A. Bélopolsky [see Abstract No. 1145 (1907)]. 
His apparatus consisted of two systems of wheels each pair carrying eight 
radial mirrors. It seemed to the author that with this apparatus light-beats of 
a high frequency or optical difference-tones might be obtained. Thus if a very 
intense ‘ray of homogenous light, say the green ray of a mercury lamp, is 
divided into two rays of equal intensity by a half-silvered plate and then each of 
_ these rays sent one way through a double-working rapidly-rotating apparatus 
of the Bélopolsky type ; the frequency N of the one ray would be increased 
by AN, and that of the other decreased by the same amount, owing to the 
Doppler-effect. With the greatest velocity used by Bélopolsky AN would be 
25x 107 of N. Thus, a difference-tone of 24N or of wave-length about 
110 ‘cm. might be expected: This, if of sufficient energy, should be 
detectible as an electric wave by a suitable resonator and detector as 
used for wireless telegraphy. The author hopes to try this shortly. 
; 3 E. H. B. 


The Echelette Crating for the R. W. Wood. (Phil. Mag. 
20. pp. 770-778, Oct., 1910.)}—A bar to investigation of the distribution of 
ititensity among spectra produced by a diffraction grating is the impossibility 
of determining the form of the ruled groove. It is difficult to learn anything 
from a microscopic examination. The author hit upon the idea of making 
gratings with grooves so large as to render the determination of their exact 
form, width, &c., easy ; and then investigating the energy distribution by 
means of the long heat-waves discovered by Rubens. With the residual rays 
from quartz, and a grating having 1000 lines to the in., the ratio of wave-length 
to grating space is the same as with red light and a Rowland grating having 
14,000 lines to the inch. After various trials, gratings were finally obtained 
which proved so efficient in the investigation of infra-red spectra that they 
seem worthy of a name of their own. They give far higher resolving powers 
in that region than have previously been available, They throw a large per- 

centage of the energy into one or two spectra to the left of the central image, 
and show little or no trace of any energy to the right of it. With visible 
light they send the greater part into a group of spectra, say, from the 12th to 
the 16th ‘order. They may thus be regarded as reflecting echelons, of com- 
paratively small retardation, and the author proposes the name “ echelette.” 
These gratings are ruled on a sheet of polished copper plate (such as is used 
for'the half-tone process), after it has been gold-plated and polished. Such 
plates give a much better optical surface than any the auttior was able to 
produce on a copper plate by grinding and polishing. The author remarks, 
that if any one knows a method of getting a flat optical surface on 
copper or gold, he will be very glad to hear of it. The copper plate is 
varnished with asphalt on the back to save gold. It is important to instruct 
the gilder to do as little buffing as possible, It is found that, even with the 
thinnest’ gold depdsit, it is possible to rule very deep grooves without uncover- 
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ing the copper. The best gratings were made with Rowland's first machine 
and have 2062 or 962 lines to the inch. »A carborundum crystal (angle 120°) is 
used for the ruling-point, and usually mounted so that one side of the groove 
is at 20° to the plate. The natural edges of the crystal rule a groove with 
optically perfect sides. Much depends on the tilt in ruling. No metal is 
removed in proper ruling, the groove being formed by compression of the 
metal. The best gratings show no trace of a central image ;: which indicates 
that the edges of the grooves are sharp, and that none of the original surface 
remains. In examining the surface microscopically two electric lamps ‘are 
placed above the stage of the microscope, to right and left, so that the light 
is reflected vertically into the objective by the faces of the grooves, A red 
glass is placed before one lamp and a green before the other. The faces 
of the grooves appear in complementary colours, and if they do not meet at 
the top each pair of red-green strips is se from the next by a dark 
line. If the grating when in use shows no central image, it may be assumed 
that the metal along the dark line has been forced up, and the original 
surface destroyed. Another method is to make a cast of the surface in 
celluloid, and cut sections with a microtome. Spectra obtained with the 
echelettes are described. The emission band of CO, from a Bunsen flame, 
hitherto only observed single, is easily resolved into three or four bands, 
Fuller discussion will appear in a later paper, and coloured plates .in the 
new edition of “ Physical Optics.” The echelettes yield excellent replicas, 
which can be mounted on glass and gold-plated by kathodic discharge: 

AB. 


54. Diffraction of Single-pulse through a Slit on Kirchhoff's Theory. C. Hi. 
Wind, (Konink. Akad. Wetensch. Amsterdam, Proc. 18. pp. 894-404, Oct. 
27, 1910.)—In connection with the view that Réntgen rays are constituted of 
single-pulse disturbances, or nearly so, the author here treats mathematically 
the diffraction pattern for a single-pulse wave on passing through a slit on to 
ascreen. The paper concludes with an elaborate plate showing the calcu- 
lated distribution of intensity inside and outside the geometrical shadow, and 
the diagram applies to slits of different widths, for it is there shown as 
| tical Illusions and Double Reversals of Spectrum Liees, R. W. 
wane Phys. Zeitschr. 11. pp. 822-828, Oct. 1, 1910.)—The bright lines 
seen to divide the dark D lines on certain occasions appear also in photo- 
graphs of the lines, but disappear in the photograph under enlargement, and 
in the spectroscope if the bright portions of the spectrum at the sides of the 
lines are cut off. 
imitated. GE, 


56. The Eye as an Electrical 1 Organ. W. M. Theses (Phil. Mag. 20. 
pp. 560-868, Oct., 1910.)—On the basis of measurements of the thickness of 
the various media of the human eye, and resistivity measurements of the 
media in the eye of a freshly killed ox, assumed to be the same as the 
corresponding ones in the human eye, the author shows from electro- 
‘Magnetic theory that the. energy of light waves reaching the retina will 
be 0°0028 of that of the waves incident on the external surface. This reduc- 
‘tion being independent of frequency, that is, of colour, the limitation of 
vision at the blue end of the spectrum must be due either to selective 
absorption or to photo-chemical inactivity of the 
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ultra-violet light. fineness of: the fibres in the reticulated optic nerve 
prevents “ skin-effect,’ so that the ¢lectric current will be uniform over any. 
cross-section. The object of this reticulation cannot be simply to permit the 
passage of light to the rods and'cones, for a continuous layer of nerve fibre of 
thé same thickness as the fibres would be transparent, though there might be 
selective absorption. An approximate estimate of the least current required 
for the sensation of light is obtained by considering the distance at which 
the sun would become invisible, in conjunction with the observed solar radia- 
tion, the result being a current 2°87 x 10-“ amp. in a fibre 0:0004 cm, in 
diam., or 28 microamps. per cm.’ at right angles to the wave-front. This 
would give an energy absorption of 1°31 x 10-" erg per cm. of fibre per sec., 
which, if each fibre conveys a separate stimulus, might be called the least 
specific stimulus required in the mental process of vision. The correspond- 
ing temperature-increase would not exceed 10-* deg. C. per sec., so that the 
stimulus could hardly be a thermal.one, but might exert “coherer ” action in 
maintaining sensitiveness at the contact of the rods and cones with the 
retina. Comparison with Lodge's determination of minimum sensitiveness 


57. Diffraction of Polarised Light: by very fine Dielectric Gratings. F. 
Braun, (Phys. Zeitschr. 11. pp. 817-822, Oct. 4; 1910.)}—The paper recounts 
optical experiments made with the microscopic test-object pleurosigma 
angalatum. Optically the shells act as if each consisted of two or three 
systems of gratings set at angles of 60 to each other. The distance between 
the bars of the gratings is about the length of a wave of red light. When the 
$pecimen is examnined in a polarising microscope with the nicols crossed, a_ 
new system of fine lines appears which are parallel to the vibration direction 
of the polariser.. Each aperture gives six spectra, for each of which the plane 
of polarisation is much rotated ; no explanation was found for this rotation, 
which was noted to be greater in air than in immersion liquid, #.¢., it depends 
on the wave-length. The distance between the grating bars was determined 
as about 0°00060 mm. ; accordingly the colour corresponding to a wave of 
this length should no longer give max. diffraction ; it was found that when 
the incident vibrations in any spectrum were perpendicular to the grating 
discussed. - G. E. A. 


68. Waveelength Measurements in the visible Region of the Arc Spectrum. 
Til. Thulium., M. Eder and E. Valenta. (Akad. Wiss. Wien, Sitz. 
Ber. 119, 2a, pp, 108-105, Feb., 1910.)—-The authors have photographed the 
arc spectrum of Tm between the limits \ = 6846 and \ = 5462, using a sample 
which contained a considerable quantity of Er. On comparing the spectrum 
of this fraction with another containing little or no Er but some aldebaranium, 
certain weak lines were found common to both. These lines the authors 
attribute to a aompenent: of Tm, which, me therefore consider not to be an 


f 59...Arc Spectrum of Iron Oxide, E. Domek. (Akad. Wiss, Wien, Sitz. 

Ber. 119, 2a. pp. 487-452, March, 1910.)—Using flame ares between iron poles 

and.also between poles of magnetite in atmospheres of oxygen and of nitrogen, 

4he author has found in the red and yellow parts of the arc spectrum of. iron 

haracteristic bands due to iron oxide. Photographs are the 
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difference between the spectra in the two gases.. The wave-lengths of the 
components of the bands are tabulated. The first band begins at \ = 6780-74 
with a sharp edge, reaches its max. intensity about \=5915, and then 
diminishes gradually towards the edge of the second band. Below 
== 6789°74 there lies another, weaker band which was not measured, The 
second band starts at \==6180°66 with an equally sharp edge, reaches its 
max. intensity about A = 6280, and then fades gradually towards the red. 
Measurements were made. as far as A = 6850°79, but there are many groups of 
lines beyond this. The second band is inferior to the first in intensity and 
extent, and is also less characteristic in its construction. Both bands consist 
of a great number of lines and small bands, which lie very close to one 
another. The lines are very fine and in parts broadened and not sharp. The 
smali bands have the same intensity for the whole width, and so no maximum ; 
their edges are often not sharp. A. W. 


- 60. Absorption Spectrum of Iodine Vapour ai High Temperatures, E. J. 
Evans. (Astrophys. Journ. 82. pp. 1-16, July, 1910.)}—The, observations of 
_the absorption were made with a silica tube heated electrically in a tube 
furnace, and the iodine was placed in a silica bulb immietsed in an oil bath. 
This bulb was connected with the absorption tube, and the apparatus was so 
arranged that the bulb was the coolest part of the system, The,pressure of 
the iodine vapour was calculated from the temperature of the oil. bath, and 
the temperature of the absorption tube was measured by means of a Pt-Rh 
thermo-couple. It was found that the absorption lines disappear at some 
high temperature. depending directly upon the pressure of the vapour. 
When the absorption vanishes there is always a very high percentage of 
dissociated molecules present, and it would seem likely that the absorption is 
due to the undissociated molecule, and that the monatomic molecules show 
no absorption within the visible region. It is not possible to account for the 
disappearance of absorption on the assumption that it is balanced by a cor- 


+ 61, Spectral Series of Alkali Metals and Helium. R.T. Birge.. (Astro- 
phys. Journ, 82. pp. 112-124, Sept., 1910.)—Recent investigations on the 
detection of members of the series spectra of various metals have 
valuable material for testing the numerous formule put forward for, represent- 

ing spectral series [see Abstracts Nos. 821 (1909), 576 (1910)]. Using these 
— and recalculating the series, it is found that the formula propounded 
by Ritz, with three undetermined coefficients, will represent very closely the 
principal series of He, and of all the alkali metals except Cs. Sodium is 
represented with special accuracy. For sodium also the chief relationship 
between the en ae the second subordinate series is accuratel 
fulfilled, Cc. P. B. 


Absorption Spectra its Homologues as Vapours, as Liquids, 
Ny in + Soludion. J. E. Purvis. (Chem. Soc., Journ. 97. pp. 1546-1559, 
Aug., 1910.)—The absorption spectra of aniline vapour shows about 88 bands 
between. the limits 4 = 8005 and \ = 2717, occurring chiefly as a series of 
doublets and triplets. None of the homologues of aniline show bands when 
in state.of vapour ; they all show, however, the characteristic broad absorp- 
tion bands in alcoholic solution. Very thin layers of the pure liquids were 
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The author explains these results by pointing out that the 


brientation of the aniline molecule is absent in the homologues, and so in the — 


case of the vapours the vibrations no longer exert selective absorption. In 
the solutions the solvent acts partly as a constraint on the vibrations of the 
molecules of the dissolved substance, partly as a barrier to the numbers of 
encounters, and partly as an absorbent of a portion of the radiant energy. 
The molecular vibrations then oscillate in a definite characteristic way. In 
the liquids the molecules are more closely packed, and they exert a greater 
tensional effect on each other, so that the restraining influences are more 
powerful. Nevertheless the differences observed in the general absorption 
show that, besides the weight of the molecules, the orientation is also an 
important distinct from the 
Selective. E. C. C. B. 


63. Absorption Spectra of Furan, Furfuraldehyde, Thiophen, ond Pyrrole 
under different Conditions, J. E. Purvis. (Chem. Soc., Journ. 97. pp. 1648- 
1659, Aug;, 1910.)}—The absorption of the four compounds has been observed 
in the state of vapour, as liquids, and in alcoholic solution. They all show 
bands in the state of vapour, and no selective absorption as liquids ; furfur- 
aldehyde alone shows a bandsin alcoholic solution. A similar explanation as 
in the preceding Abstragt is put forward by the author, who also points out 
that several factors havé fi “influence on the absorption, as, for example, 
valency, mass, the nature of the ring system and its side chains, and the 
physical — of the substance. E. C. C. B. 


64. Phioveibinie aud Band Spectra of Oxygen. W.Steubing. (Ann. d. 
Physik, 88. 8. pp. 5584584, Sept. 22, 1910.)—A general discussion of the 
fluorescence and band spectra of oxygen, some of which the author has re- 
measered. He deals with them in relation to Stark’s theory of electrons, and 
consitiers that the negative,band spectrum and the first band spectrum 
(A888B-A2449) are due te To om of oxygen, while the second band 
spectrim (A1919-\1881) is dub the molecule of oxygen. E. C, C. B. 


Thred-jfold Emission-spectra of Solid Aromatic Compounds, E. Gold- 


stein. (Phil Mag. 20. pp. 619-622, Oct., 1910. Paper read before the 
_ British Asso¢g, at Winnipeg, Aug., 1909.}—When aromatic substances cooled 


in liquid air afe subjected to kathode rays, three spectra are always evidenced 


“Gm turn—the initial spectrum, the chief spectrum, and the solution spectrum. 


All ‘three are wery characteristic of any substance; second is par- 
ticularly so, and it is possible to recognise at sight that of many compounds, 


minutes after the kathode rays have been cut off. This spectrum is the most 
delicate test imaginable, as it is possible, for example, to recognise the 


presence of less than one hundred-thousandth part of naphthalene in methy) | 


benzoate. So delicate is the test that the author has never been able to 
prepare or obtain a pure compound in the sense that it does not show the 
solution spectra of some impurity. E, C.C. B. 


‘66. Duration of Emission of Spectral Rays by Magnesium Vapour in the 
Electric Spark. G. A. Hemsalech. (Comptes Rendus, 151. pp. 668-671, 
Oct. 17, 1910.)—Continuing his researches on the duration of the luminous 
vibrations of metallic vapours [Abstract No. 1488 (1910)], the author has 
investigated the relative duration of the rays of Mg, using the method of the 
VOL. XIV.—A. 
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air-blast as previously described. Besides the spark rays there are the two 
series of triplets and the nebulous series. For the triplets and the nebulous 
series the coefficients of increase of duration in passing from a small to a 
large capacity are approximately equal for each of the rays of the same 
group. The rays of the nebulous series are, however, more sensible to varia- 
tions of the capacity used than are the triplets. The spark rays have a much 
smaller duration with respect to their intensities than the rays of the triplets, 
a fact previously observed by Schenck and by Milner. If impurities are 
present, such as Ca, Fe, or Mn, it is generally found that the rays due to these 
have so abnorinal a duration with respect to their intensities that they are 
easily identified. poe inthe analysis of bodies containing 
unknown impurities. A. W. 


67. Effect of Magnetic Field on Duration of Spectral Rays, G. A. Hem- 
salech. (Comptes Rendus, 151. pp. 760-752, Oct. 81, 1910.)}—Using the 
method already described [Abstracts Nos, 1140 (1908), 1488 (1910)], an iron 
spark was subjected to a field of abgut 6000 og.s. units, It was found that 
the duration of nearly all the rays is diminished, and the intensity of the 


action on the different rays seems to be selective. In the immediate neigh. — 


bourhood of the electrode, however, owing to secondary actions, all the rays 
have a greater duration. It does not follow that the observed modifications 
the magnetic field on the luminous vibrations. 


és. Séondary Wave-length Standards in Iron Arc Spectrum. H. Kayser, 


C, Fabry, and J. S. Ames. (Astrophys. Jourm, 82. pp. 215-217, Oct,, 
1910)—-At the fourth meeting of the International Union for co-operation in 
solar ri ch held at Mount Wilson during Sept., 1910, it was, agreed to 
establish as secondary standards of wave-length the means of the valués 
obtained by three independent observers of certain lines in the arc spectrum 
of iron.. These observers were Fabry and Buisson at Marseilles, Eversheim 
at and Pfund at Baltimore. The list now published is to be glis- 
tinguished by the symbol I.A., and includes 49 lines between the if 

4282 6494-993. Cc. P. 


69. Tétiary Standards of in Iron Arc Spectrum. H. 
(Astrophys. Journ. 82. pp. 217-225, Oct., 1910.) — Taking as secondary 
standards the means of three observers’ results [see preceding Abstract], an 
extended list Of iron arc lines is given to serve as tertiary standards in the 
reduction of short portions of spectra. The iron spectrum employed for the 

ion was photographed in the second order of a Rowland concave 
grating of 21 ft. radius of curvature. It was found that when the same 
secotidary standards were used, the differences for any line on different 
plates only from 0001 to 0-002 A.U., whereas with different standards 
the variatién amounted to 0:006 A.U. This seems to indicate that there are 
still errorsjof from 0:004 to 0-005 A.U. in some of the standards. If one is 
content with an accuracy to the second decimal, it will be sufficient to 
subtract @19 A.U. from any measurement on the old Rowland scale to 
redupe to the new international system. A table of tertiary standards is 
given fron 44118°558 to 16494°994. Cc. P. B. 


70) Perhodicity in Satellites of Mercury Lines. G. Fe Hult, (Astrophys. 
Journ. 82. pp. 226-229, Oct., 1910.)}—Observations made during the years 
1905-6 suggested the probability of aa eee 
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spectrum lines of mercury [Abstracts Nos. 1895 (1906), 688 (1907)}.» Such 
periodicity might result either from an instrumental defect producing ghosts 
or multiple images, or from various rearrangements of the atomic structure. 
From a discussion of the measurements of several observers it is concluded 
that the periodicity shown is real, but more evidence relating to the physical 


conditions of volatilisation are needed before see rere relation can be 


Series Spectrum of Mercury. S&S. R. Milner. (Phil. Mag. 20. pp: 696- 
642, Oct., 1910.)—Using an arc similar to that described by Pfund [Abstract 
No, 1269 (1908)], it was found that with the arc im vacuo very long exposures 
could be given (over 50 times the normal). With these long exposures, using 
a Hilger quartz spectrograph, the lines of the various series of .Hg were 
strikingly developed. The lines of the diffuse series were identified. up to 
m = 16, anid those of the sharp series to m= 14. An exposure of 2 hours 
gave also members of the principal series which starts in the ultra-red. The 
series was mapped down to m==16. The frequencies of the lines of the 
various series are tabulated, and these are 
connecting the series with one another. It is shown that the law is quite 
accurate for these series, om 
37 

72; X-ray Spectra. Cc. G. 5: Nicol. (Nature, 84. 189, 
Ang. 4, 1910.)—It was shown by Barkla and Sadler that many elements when 
subject to a suitable beam of X-rays emit a homogeneous beam of secondary 
X-rays of penetrating power characteristic of the radiating element. Barkla 
showed that various groups of these characteristic radiations exist and that 
each element ‘most probably emits a line spectrum of X-rays, each line 
‘moving to the more penetrating ¢nd of the spectrum with an increase of the 
atomic weight of the radiating element. As it was of considerable theoretical 
interest to confirm the theory by demonstrating the homogeneity of various 
_ fadiations from some particular elefffent, the writers chose several suitable 
elements, and by using a penetrating primary beam obtained a ‘mixture of 
the' various secondary radiations characteristic of a particular element. After 
absorbing the softer constituents, a homogeneous beam of the penetrating 
secondary X-radiation belonging to group B. was left, its homogeneity was 
Proved, and the coefficient of absorption in Al determined. In order to 
isolate one of the more absorbable constituents, a very soft primary beam 
‘was used—too soft to excite the radiation of Group B. After the effect of the 
‘scattered radiation was determined. by separate experiment and eliminated, 
this secondary X-radiation was also found to be homogeneous and its absorp- 
tion was determined, This radiation belonged to Group A. Thus two lines 
of the spectra of Sb, I, and Ba were determined. AS - ode JS. 


78. Infra-red, Line. Spectra. ‘III. Accurate Measurements Wave-lengths 
beyond 27,000 4.U. F. Paschen. (Ann. d. Physik, 38, 4, pp. 717-788, 
Oct. 25, 1910. )—A, continuation, in the direction of greater gle sl of 


as standards were measured to obtain information regarding im ue laws. 
The results are;compared with Moll’s observations and with the values 
calculated from the Ritz equations. Two strong lines at 4 and 7°4, did not 


agree with prediction. The line at 4, which was. broad, 
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wave-lengths are given of all the stronger lines of the alkalies and of Tl 


was found in all the spectra. treated, and also in Cd, Al, Ag, and Hg. -Moll 
observed it with a prism. . The 74 line was found in all, the, alkaline 
spectra. Both these lines, and also the Tl line at 7°117 p, give indication of 
approximation to hydrogen vibrations. It is suggested that the scale of 
reciprocal wave-lengths (frequencies) would be preferable, in this class 
of investigation, to the scale of wave-lengths actually employed. It would 
appear that in the scale of frequencies the broadening of the lines is. nearly 
uniform throughout, and therefore in the scale of wave-lengths) it increases 
rapidly with wave-length. The breadth of the lines in a spectral series 
increases with the order, that is, with diminishing wave-length—a -property 
which cannot be represented in a scale that. makes the breadth increase with 
wave-length. Other properties also of spectral series are simpler in the fre- 
quency scale. The bulk of the work was done with a Rowland’s. concave 
grating, having 142°1 lines to the mm., which had been used by Langley. . As 
it. was difficult to slide the bolometer by a large measurable amount along the 
Rowland circle with the original mounting, a new arrangement was adopted 
enabling wave-lengths to be determined by angular measurement. The 
source of light was an arc in air. A supplementary search for lines, beyond 
was made with a fluorite prism and mirror spectrometer. oe 
of Rubens’ thermopile, specially adapted fas the 

with diminished heat capacity, is described. . ’ E. 
"74. Spectra of the Anode Rays. QO. Reichenheim. (Ann. d. Physik, 
88. 4. pp. 747-762, Oct. 25, 1910. Communication from the Physikal-Techn. 
Reichsanstalt.)—Results for the Alkalies—The anode spectra of Li, Na, K, and 
Rb, on the whole, resemble their arc spectra as regards relative intensity of 
lines. The earlier lines of the pairs and some weaker lines of the principal 
series, and the strongest lines of the 1st subordinate series were observed, but no 
lines of the 2nd subordinate series. Resulis for the Alkali-earths—The anode- 
ray spectra of Ba, Ca, and Sr are much simpler than their arc spectra. All 
are of similar type, each spectrum consisting of a series of pairs of equal 
frequency-difference, and an isolated line (viz., Ca 4227, Sr 4608, and Ba 614). 
The pairs behave in a magnetic field like series pairs of alkalies, and are pro- 


nounced to be heads of doublet series. No other known lines of the earth- 
alkalies—none of the triplet series—were found, with a faint exception, Cad- 
mium and Fe salts were also examined. No lines were found in the visible 
spectrum of Cd, except some due to hydrogen rays. Possibly there, may 


be lines in the ultra-violet. The iron rays could only be obtained, with ferric, 
not with ferrous, salts; whence it is deduced that they are, probably com- 


posed of trebly charged, not doubly charged, ions. The beam hasa greenish 
tint, and has intense green and blue lines. The iron spectra were too fleeting 


to be observed with other than a pocket spectroscope, but gave the impres- 


sion of being simpler than the arc spectra. In the earth-alkalies\ changes 
of relative intensity of lines were found which were not due to change of 
velocity. With Ba rays the relative intensity of the isolated line 6142. and the 
pairs varies, with position in the ray, to such an extent that. the apex ofthe 
cone is red and the rest greenish-blue, With Ca and Sr, changes with time 


are observed when the anode has been long in use. The Ca line 4227;is at 
first much stronger than the pair 893-896, but after some hours the line.is only 
‘tw as intense as the pair, Such relative faintness of the line is found with no 


other terrestrial source, but something similar occurs in the solar prominences. 
.The author suggests that the solar prominences may be anode rays, the.sun 
taking the place ofthe anode. The velocity of the prominenees is. of the 
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same order as that of the anode rays. Doppler-effect-—The alkali lines show 
the Doppler-effect. It was found with Na in the D lines, and with Li in the 
lines 671, 610, i.¢., in a line each of the principal and 1st subordinate series: 
Its magnitude points to a unit-charge ion—a result agreeing with that deduced 
from measures of magnetic deflection. A plate exposed for 4 hours to Sr rays 
shows the line 4608 with 2 components—one short, sharp, and stationary, the 
other long and shifted towards the violet. But in the lines 4216, 4078, and 
4806, 4162 the stationary component is missing; they are single, and shifted 
towards the violet. The explanation is that the line 4608 is emitted by both 
ray and anode, and the other lines only by the ray. All the shifted lines are 
sharp only on the violet side. On a calcium-ray photograph the stationary 
component is missing in the lines 8969-8984, the only pair recorded. This 
failure of the stationary component forms a point of distinction between 
anode and canal rays, though it may be noted that Strasser found a fading 
of the stationary lines in canal rays in pure hydrogen. Calculation of e/m for 
the Sr pair 4216-4078 from the Doppler-effect indicates that the carriers are 
doubly charged ions, or at least received their acceleration as such. Values 
of ¢e/m for the Ca pair 898-896 point to the same conclusion. This also agrees 
with the results of measures of magnetic deflection for earth-atkalies. A 
final discussion of the hypotheses of Lenard, Fredenhagen and Stark [see 
Abstracts Nos. 1848 (1907) and 2888 (1904)} leads to the conclusion that 
Stark’s explains the facts most simply. A. E. 


75. Effect of Temperature on Fluorescence and Absorption. 11. Absorption 
of Various Specimens at High Temfierature. R. C. Gibbs. (Phys. Rev. 81. 
pp. 468-488, Oct., 1910.)—A continuation of the work done on uranium glass 
[see Abstracts Nos. 554 and 919 (1910)]. The substances investigated con- 
sisted of various coloured glasses of unknown composition, a few cubes the 
composition of which was partly known, and a cube of fluorite. Only a few 
showed any fluorescence. The temperatures ranged from room to 400° C. 
The results are illustrated by curves showing percentage transmission for 
each wave-length at various temperatures. The cube of fluorite, which 
showed purple fluorescence, was permanently changed from a muddy 
specimen to a clear one by heating to 400°C. The essential results are: 
(1) Heating sometimes increases the absorption, and sometimes decreases it. 
‘Though increase may occur more frequently, the existence of decrease has 
been amply proved. (2) The selective absorption bands are shifted by 
heating, in some cases towards the longer wave-lengths but in others 
towards the shorter. The latter phenomenon appears not to have been 
‘noticed before. (8) In certain cases a permanent change in the absorption 
has been found. A. E. 


"76, Phosphorescence produced by the a- and B-Rays, E. Marsden. (Roy. 
Soc., Proc. Ser A. 84. pp. 548-561, May 11, 1910.)—The effect of continued 
bombardment of a-particles on a screen of zinc sulphide was observed, and 
it was found that the number and intensity of the scintillations was diminished 
after some hours’ bombardment. ‘The total luminosity was also noticed to 
decrease with continued bombardment, and it was found that when RaEm 
was used the luminosity decayed quicker than the emanation. The quan- 
titative observations made are expressed in tables and curves. The effect of 
temperature was observed in tubes containing emanation and zinc sulphide. 
The luminosity at 100° was about 6 per cent. less than at 15°C. In general, 
luminosity appears to decrease with rise of. 
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under infra-red rays was 5 per cent. less than that without. Willemite 
behaves similarly to zinc sulphide, but the rate of decrease of luminosity 
with time is not so great. Barium platinocyanide shows similar effects, but 
the greater decay of the luminosity than that of the emanation was very much 
more marked. When acted on by the emanation in such a way that the 
a-rays were cut off by the walls of a glass tube so that the 6-rays only were 
effective, zinc sulphide showed an increase of illumination to a max. value 
in 20 min., followed by a slow decrease when the emanation was removed. 
With willemite under the action of 8-rays there was a small rise of 6 per cent, 
in illumination to a max. value after about 14 min. On withdrawal of the 
f-rays the illumination fell to a very small value in a fraction of a sec. The — 
behaviour of barium platinocyanide resembled that of willemite. In both 
cases infra-red had very little effect on the illumination. The effects of 
excitation by B-rays resemble in many respects those found by Nichols and 
Merritt for zinc sulphide in the case of excitation by light. me. fe 


77. Luminosity produced by a-Rays. E. Rutherford. (Roy. Soc., Proc. 
Ser. A. 84. pp. 561-572, May 11, 1910.)—Referring to the paper by Marsden 
[see preceding Abstract] in which it is shown that the actual number of 
scintillations observed for a constant source of a-rays changes very little with 
continued bombardment, but the brightness of the scintillations rapidly 
diminishes, the author discusses the origin of the luminosity produced. The 
a-particle probably produces ions in a solid as well as in a gas, and the 
absorption of the a-particles is due mainly to the energy used up in the 
process. If the solid matter is composed of complex molecules the Jatter 
will be dissociated by the a-particles. Pure zinc sulphide does not exhibit 
the scintillation effect, and the number of molecules concerned seems to be 
only a small fraction of the total number, as the amount of impurity present 
is of the order of 1 per cent. These “active centres” will, on the average, 
be uniformly distributed among the inactive molecules. In the theory of the 
decay of luminosity given in this paper it is supposed that a scintillation 
results from the dissociation of a number of these active centres which lie in 
the path of the a-particle. Each active centre when dissociated by an a-par- 
ticle emits light and is no longer effective in producing light when struck 
again by an a-particle. The effect of continued bombardment by a-particles | 
is thus to destroy gradually the active centres. Since, probably, initially 
_ many thousands of these centres lie in the path of an a-particle the effect of 
a continued bombardment will not cause a diminution in the number of scin- 
tillations, but a decrease in the intensity of each scintillation, for the intensity 
of a scintillation on an average will be proportional to the number of active 
centres remaining. This agrees with the experimental results obtained by 
Marsden. For willemite and zinc sulphide the active centres have dimen- 
sions comparable with a molecule. This excludes the suggestion formerly 
put forward that the scintillations of zinc sulphide due to a-particles were 
a consequence of the mechanical cleavage of small crystals. J.J. 


98. Properties of casily absorbed Rontgen Radiation. R. Whiddington. 
(Cambridge Phil. Soc. Proc. 15. pp. 574-575, Oct. 20, 1910.)—This'is a 
preliminary communication. As the result of the experiments it has been 
found that there is a certain kathode-ray velocity below which no Réntgen 
radiation can ‘be detected.. Using kathode rays produced by a potential of 
2500 volts and over, the antikathodes arrange themselves in the following 
descending order as radiators : Al, Pt, Ag, Pb, Sn, Ni, Cd, Fe, Sb, Cu, Zp ; Al at 
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these low potentials being 5 times as efficient an antikathode as Cu. Antimony 
has a ‘tendency at greater potentials to take a higher position in the scale. 
There is strong evidence in favour of the view that Al and Pt give out 
characteristic secondary radiations. The mass absorption coefficient (A/p) in 
Al is about 600. There is reason to believe that this secondary radiation can 
be excited by a primary radiation somewhat less penetrating than itself, 
‘The emission of secondary radiation from Al and Pt is accompanied by 
corpuscular emission. is continued at higher 


79. emitted iby the Emanations of Actinhen 
Thorium. H. Geiger and E. Marsden. (Phys. Zeitschr. 11. pp. 7-11, 
Jan. 1, 1910.)—The method employed is to arrange two parallel zinc-sulphide 
screens at a very minute distance apart. The radio-active material being 
between these screens, every a-particle emitted will cause a scintillation to 
take place on one or other of the screens. These scintillations are observed 
through two microscopes placed so that their fields of view embrace exactly 
opposite areas of the two screens. From the observations it appears highly 

that the atom of actinium emanation in decaying emits two a- 
particles at the same time. Should, however, an intermediate decay product 
exist, its mean life period must be less than +4, sec. With the thorium emana- 
tion the scintillations follow one another in quick succession in the same 
portion of the field of view, indicating that probably four a-particles are 
emitted when an atom of the emanation breaks up. There appears at least 
one a-ray product in the thorium emanation group, which has a mean life 
period of about }sec. ALE. G.. 


80. New from Thorium X. oO, Hahn and L, ‘Meitner. 
(Phys. Zeitschr. 11. pp. 498-502, June 1, 1910. From ‘the English.)}—The 
authors have previously explained that from the behaviour of Ra in emitting 
a- and #-rays they have been led to the hypothesis that it is not a single 
substance, but consists of two, which they distinguish as Ra and RaX, ~ 
They consider that Ra itself sends out only 6-rays, whilst RaX emitsa-rays, In 
the present paper an account is given of experiments on Th and the Th series. 
Thorium X appears to emit a f-radiation of feeble penetrating power, and this 
behaviour is analogous to the emission of the weak 6-radiation of Ra, Thusa 
further step is taken in the mane of the snmnpanqen at the dissipation 
Urand Th. | J. J. 


gh. Siruciune of the y-Rays. E. Meyer. (Preuss. Akad, Wiss, Berlin, 
Sitz, Ber. 82. pp. 647-662, 1910.)—After referring to the various hyp heses 
brought forward to explain the nature of the y-rays, the author d ex- 
periments he has carried out to decide the question whether the y-radiation 
is: isotropic or anisotropic, t.¢., whether it is propagated in all directions 
equally within the spherical angle 4x, or chiefly in one direction or within 
an angle small compared with 4x. Whilst the errors of observation in the 
experiments were large—about 10 per cent.—yet the author considers the 
conclusion must be drawn that in the ace fom Ra we mare at do with 
Treatment of Pitchblende Residue. Souczek. Wien, 
site Ber. 119. 2a. pp. 871-876, March, 1010.)—The paper deals with measure- 
ments of the 
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taining 584 per cent. UsOs, from which Haitinger and Ulrich extracted 
8°24 gm. of anhydrous RaCl, [Abstract No. 160 (1909)].. The atthoress has 
determined the amount of Ra left behind in their residues, and finds it to 
correspond to 0°26 gm. RaCl,, thus making 8°50 gm. RaCl, as the Ra-content 
of the whole amount of mineral. ‘EM 


88, Radium-conient of the Atmosphere. V. F. Hess. (Akad. Wiss. Wien, 
Sitz. Ber, 119. 2a. pp. 507-518, April, 1910.)—Discusses the corrections which 
should be applied to the results obtained by Kohlrausch and Kurz for the 
induction-content of the atmosphere. Both these investigators used Gerdien’s 
method [see Abstract No. 186 (1906)], and the author here shows, from the 
constants of the apparatus employed, that the value obtained by Kohlrausch 
should be multiplied by 2°63, and that of Kurz by 2°26. The corrected results 
for the RaA-content of the atmosphere then become 16 x 10 e.s. unit 
per m.*. (Kurz at Giessen), 11 x 10~ e.s. unit per m2? (Kohlrausch in 
Gleinstatten). These values agree very well with Gerdien’s value 
obtained in Géttingen. [See also Abstract No. 1448 (1910). 

A. hee 
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84. New System of Correction Lenses. H. Boegehold. (Zeitschr. Instru- 
mentenk, 30. pp. 302-307, Oct., 1910. Communication from the Optical Workshops 
of. Carl Zeiss.)—Gives the calculation of a lens system which, when added to an 
objective erties chromatically for one pair of wave-lengths, corrects it for another 
pair. G. E. A, 


86. Prism and Spectrograph. Cc. Féry. (Engineering, 90, 
pp. 519-520, Oct. 7, 1910. Paper read before the British Assoc. at Sheffield.)}—An 
auto-collimating spectrograph in which is employed a quartz prism of small angle 
with spherical surfaces, of which the one with larger curvature is made reflecting 
with tin-foil and mercury. 


86. Photographic Objectives. F. P. Liesegang. (Deutsch, Phys. Gesell, 
Verh. 12. 20. pp. 824-828, Oct. 30,1910. Paper read before the 82, Naturforscher- 
versamml., Kénigsberg, Sept. 22, 1910.)—A discussion of the diaphragms, mauler 
use with photographic objectives ; does not admit of brief abstract. 
87. Absolute Indices of Refraction in Strained Glass. N. G. Filon. 
(Roy. Soc., Proc. Ser. A. 84. pp. 572-579, May 11, 1910.)}—This paper gives an 
application of the author’s method previously described [Abstract No. 1630 (1907)] by 
which the double-refraction in strained glass can be measured by observing the 
deviation of a ray. of light passing through a slab of glass under flexure. - J, J. S, 


88. Optical Constants of Metals from Polarisation Measurements. 
Uljanin. (Phys. Zeitschr. 11. pp. 784-789, Sept. 15, 1910.)—After bes a he a 
formula for the relation between the polarisation of the light r 
and the optical constants of the metal, a description is given of appa co 
sisting essentially of an analyser moving in a vertical circle at of which 
the reflector is fixed horizontally. The metals Hg, Ni, and Al were examined by 
means of red, yellow, and blue light, and the ratio of the intensities of the com- 
ponents of the reflected light is shown by means of curves and tables. The 
refractive indices and extinction coefficients are also given. ek te G. E. A. 
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| 89. Light reflected from Metal Films. C. Statescu. (Ann. d. Physik, 38. 
5. pp. 1032-1058, Nov. 10,1910. Extract of Inaug. Dissertation, Géttingen.}—Gives 
in ten tables the results of observations on the light reflected from thin metallic films 
and deals with the following metals: nickel films on copper, on silver and on gold, 
gold deposited on nickel, copper films on silver, on iron, on gold and on nickel. 

E. H. B. 


90. Optical Constants of Metals. W. Voigt. (Ann. d. Physik, 88. 4. pp. 838- 
888, Oct. 25, 1910.)}—A supplement to the author’s previous paper on the method 
of A. L. Bernoulli for the determination of the optical constants of metals. [See 
Abstracts Nos. 1894 (1909) and 1449 (1910). ] E. H. B. 


91. Use of the Grating in Interferometry.. C. Barus. (Amer. Journ. Sci. 80. 
pp. 161-171, Sept., 1910. Abstract from Report to the Carnegie Inst., Washington.) 
—An extension and application of the principles put forward in a previous paper 
[see Abstract No. 1268 (1910)]. E. C. C..B, 


92. Spectral Series. F. A. naebhers:. (Astrophys. Journ. 82, pp. 153-178, 
Sept., 1910.)—The series lines of Ca, Sr, and Ba have already been dealt with 
[Abstracts Nos. 569, 917 (1908) ; 62 (1909) ; 101 (1910)]. The present paper gives 
a full account of these series, as far as they are known at present, together with 
tables of the arc spectra of the elements. A. W. 


93. Infra-red Line Spectra. Spectra of Ag, Cu, Cs, Rb, Sr, and Ba from 8,000 to 
30,000 4:U. H.M. Randall. (Ann. d. Physik, 38. 4. pp. 789746, Oct. 25, 1910.) 
—The investigation in Paschen’s earlier papers [see Abstracts Nos; 285 and 1875 
(1909) ] is extended to further elements, for which tables of wave-lengths are given. 
Each spectrum was examined and measured throughout the region mentioned, 
except Rb, for which only predicted lines were measured. Paschen’s grating 
spectrobolometer was employed, with the plane grating and arc lamp used before, 
and a similar galvanometer and thermopile. 

94. Infra-red Absorption Spectra. W.Weniger. (Phys. Rev. 31. pp. a88- 
420, Oct., 1910.)—An apparatus has been built for taking graphic records of infra-red 
spectra. In the investigation are discussed: The effect of isomerism ; 

Effect of homology ; Effect of certain groups ; Effect of mode of linking ; Effect of 
number of one kind of group ; Effect of polymerism. The results agree with the 
conclusions of Abney and Festing, and of Coblentz, that the spectra of chemically 
er compounds are similar. L. H. W. 

96. Asymmetry in the Zeeman-effect. A. Dufour. (Journ. de Physique, |9. 
pp. 277-297, April, 1910.}—An expanded account of work previously dealt with Panes 
Abstracts Nos. 1221 (1909), 75 (1910)]. 


96. Tables of Ionisation Constants and of Radio-activity. t H.Laby. (Le 
Radium, 7. pp. 189-196, July, 1910.)—A collection of tables of data relating to Recom- 
bination ; Diffusion ; Mobility ; Condensation ; Charge ; Number of molecules per 
unit volume ; Ratio e/m ; Magnetic deviation. 


97. Short-time Phosphorescence of Certain Compounds. C. A. Zeller. (Phys. 
Rev. 81. pp. 367-875, Oct., 1910.)—The four groups of compounds examined were: 
the aniline dyes in their solid form ; a group of gt estar gee of four Cd com- 
een and of four phosphorescent sulphides, - 
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98. Properties of Fused Silica. G, W.C, Kaye. (Phil. Mag. 20. pp. 718- 
728, Oct., 1910.)—This paper commences with a summary of experimental 
work done on the expansion of fused silica, transparent and translucent, 
from 1908 up to the present time. Work at the National Physical Laboratory 
has established the existence in fused silica of hysteresis for moderate 
temperature-ranges. It is of interest to note that the quantitative values of 
this hysteresis are of a lower order than are those for Jena glass and invar. 
Thus in after-effect due to temperature-change, fused quartz (transparent 
or translucent) has nothing to fear by comparison with either of these, its 
most likely tivals. A fused silica standard of 
at the National Physical Laboratory. P, E.S. 


99. Heat Conduction by Metal Powder. G. Phleiderer. (Ann. d. Physik, 
88. 4. pp. 707-716, Oct. 25, 1910.)—Describes research on the conducting 
power of metal in the form of powder, undertaken with the object of deter- 
mining whether the diminution of heat conductivity (A) was or was not of the 
same order as the alteration of the electrical conductivity (y).. The metal 
used was silver, results for which have been previously obtained by Streintz, 
Kohlrausch [Abstracts Nos. 186 and 627 (1900)], and Jaeger and Diesselhorst. 
Using compressed powder the author finds the ratio x/A to be 189 x 104, 
which agrees as well as can be expected with the value 1°86 x 10° obtained 
by Jaeger and Diesselhorst. For solid silver the ratio found was 1°41 x 10, 
as against 1:46 x 10° by Jaeger and Diesselhorst. For uncompressed powder 
x)= 1°48 x 10°. Hence, allowing for experimental errors, it appears that 

A. W. 


100. Behaviour of Water at High Pressures and Low Temperatures. G. 
Tammann. (Zeitschr. Phys. Chem. 72. 5. pp. 609-681, May 8, 1910.)— 
Four varieties of ice are indicated : Ice I., or ordinary ice, and Ice IV. (a less 
stable variety) are lighter than water, and their melting-points are therefore 
lowered by pressure. Ice III. and Ice II. (less stable) are denser than water, 
and their melting-points are raised by pressure. Considering first the stable 
equilibria, the melting-point of Ice I. falls from 0° to —22° at 2200 kg./cm.’ ; 
at greater pressures Ice III. crystallises from the liquid, and the freezing- 
point begins to rise again. If the temperature is below —22°, the effect of 
great presstire is to change the light Ice I. directly into the dense Ice III. 
withont any intermediate melting, the pressure required to bring about the 
change decreasing somewhat as the temperature falls. At temperatures 
below —180° the Ice III. persists in a metastable state on removing the 
pressure ; unlike Ice I., it sinks in liquid air instead of floating, but at —180° 
it reverts to the ordinary form of Ice I., and crumbles to pieces owing to the 
large alteration of volume which accompanies the change. Although Ice I. 
changes to Ice III, under a pressure of about 2200 kg./cm.’, the spontaneous 
crystallisation of water generally results in the formation of Ice I. in a metal 
stable form at pressures up to 2500 kg. ; above this pressure the denser 
Ice TII. is formed spontaneously, and the water contracts on freezing ;'a 
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bomb containing water under a pressure of 2500 kg./cm.’ or over could not 
therefore be burst by freezing, which would, on the contrary, relieve the 
pressure. The separation of Ice I. in a metastable form permitted the freez- 
ing-point curve to be extended from —22° at 2200 kg. to —27° at 2685 kg./cm.? ; 
new values for lower pressures are also given as follows :— 


t —558 —746 —975 —1042 —1274 —15°66° 
& 675 859 1009 114118681807 kg./om. 


It is suggested that the effect of pressure is to increase the proportion of 
simple molecules in water, and that the denser forms of ice (III. and II.) 
which are produced under high pressures consist of simple molecules, whilst 
the lighter forms (I. and IV.) consist of complex molecules. When ice, 
formed under pressures up to 1500 kg., was allowed to melt, it was note- 
worthy that the pressure sometimes dropped abruptly at a temperature a little 
‘Below the melting-point, then rose again to fall rapidly once more when the 
true melting-point was reached ; this was attributed to the accidental pro- 
duction in the original freezing of an Ice IV., which after partial melting 
solidified to ordinary Ice I.,and then melted at the usual temperature for this 
variety: the change of volume when 1 gm. of Ice IV. passes into Ice I. 
amounts only to 00029 c.cm., so that the two forms resemble one another 
very closely. The conditions under which Ice II. is formed are only referred 
to incidentally in the present paper, but it is shown that its spontaneous 
change into Ice I. on partially or wholly releasing the pressure takes place 
at precisely the same temperatures as in the case of Ice III., indicating once 
more the broad distinction between Ice I. and IV. on the one hand, and 
Ice II. and III. on the other, and the substantial similarity of the members of 
group. T. M. L. 


~ 101. Specific Heats at Low Temperatures and the Development o, Thermo- 
dynamics, W. Nernst. (Journ. de Physique, 9. pp. 721-749, Sept., 1910. 
Paper read before the Soc, fran¢g. de Physique, April 1, 1910.)}—The author 
gives an account of the new theorem of thermodynamics put forward by him 
- gome years ago, with examples of its application to various chemical systems, 
At the same time he describes determinations of specific heats at low 
temperatures carried out by him and various collaborators. Where the mean 
specific heat only is required, the calorimeter consisted of a hollow block of 
copper placed in a Dewar vessel, which in turn was placed in a bath of con- 
stant temperature. The substance under investigation, coritained in a thin 
silver vessel, was heated to a definite temperature and then dropped into the 
copper calorimeter, the change in temperature of which was determined by 
thermo-electric couples. In order to determine the specific heat at a given 
temperature, a known amount of heat was imparted to the substance by pass- 
ing a known amount of electricity through a wire surrounding the substance 
and determining the rise in temperature produced. In this case the Pt heat- 
ing wire served also as a resistance thermometer. According to Einstein the 
nae heat of a crystalline substance is given by— . 


— 1), 


where R is the gas constant. The author and Magnus find that this is only 
an approximation, and have added a term bT**. According to this equation 
the specific heat increases with the temperature and reaches a maximum, 
which is approximately the pao atomic heat. This is confirmed by 
the author’s experiment. AF, 
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102. Variation of Radiation of a Bunsen “ Plate” with Angle of Emergence. 
QO. Lummer and F. Reiche. (Ann. d. Physik, 88. 5. pp. 857-870, Nov. 10, 
1910,)}—The radiation received on an element of surface from a hot layer of 
gas is expressed in terms of the angle of emergence, a, and the thickness of 
the layer, D, the transmissive power of a layer of thickness D/cosa being 
¢ KDicose, For a thickness D, for which the product KD is very small, the 
energy radiated should be independent:of the angle of radiation. This was 
tested by means of a flat Bunsen “ plate” or flame, 14 cm. long, 8} thick, and 
8.cm. high, the radiation from which was measured at angles of emergence 
varying from 0° to 60° by means of a fluorspar prism and a bolometer. The 
use of the prism enabled a separation of the CO,-radiation from that of the 
water-vapour. The theoretical law of radiation deduced is verified by 
the measurements. Also, the absorptive power of the layer of CO, found 
was 86 per ceut., that of the water-vapour 18 per cent. By a direct measure- 
ment the absorptive power of the plate of CO, was determined as 80 per cent. 
The ratio 80/86 appears to correspond with Buchwald's result, viz., that a 
layer of CO;, which was expected to absorb 100 per cent. of the radiation 
from a Nernst lamp, absorbed only 79 per cent. G. E. A. 


108. Convection of Heat from a Body cooled by a Stream of Fluid. A. 
Russell. (Phil. Mag. 20. pp. 591-610, Oct., 1910. Paper read before the 
Physical Soc., July 8, 1910.)}—The author gives proofs of several of Bous- 
sinesq's formula for the convection of heat at the surface of a body immersed 
in a cooling liquid which flows past with appreciable but not excessive 
velocity. The limitations of the formulz are clearly stated and several 
important applications are pointed out. The cases worked out in greatest 
detail are those in which the solid is a circular or elliptic cylinder or a flat 
strip. The author also discusses the problem of the heating, due to stream- 
line convection, of a liquid flowing through a cylindrical tube, and gives a 
table by means of which approximate solutions can be found, The paper 
concludes with a discussion of three important practical problems, viz., the 
electric current necessary to fuse a wire, the steady temperature attained by 
a wire carrying an electric current, and the effect on the convection of heat 
from a cylinder of putting a covering round it. A. D. R. 


104. Proposed Method of Calibration of Optical Pyrometers. .G. A. Shook. 
(Phys. Rev, 81. pp. 842-867, Oct., 1910.)—Wien's law may be written» 
logw J = Ki — K,/T, where K, is a constant, K; =(C, log e/A, and J is the 
energy corresponding to wave-length A; C; is 14,500 for a black body. The 
above equation may be applied to any pyrometer using monochromatic light, 
in which the luminous intensity can be varied in a continuous and deter- 
minate manner, as in the Wanner and le Chatelier instruments. The 
equation is modified to express the temperature (Cent.) im terms of the 
luminous intensity, and the object of the paper is to show that only one 
known black-body temperature is necessary to standardise the pyrometer 
comparison lamp, and that this black-body temperature can be obtained by 
means of a secondary standard, Calibrations of the Wanner and le Chatelier. 
pyrometers are detailed to illustrate the method. | G. E. A. 
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“108: Sensibility. to Pitch. Muraoka. (Coll ‘Set. and oun 

Kyoto, pp. 268-276, 1910.)—Describes a test: of the psychophysical law 
which Fechner calls Weber's law, as applied to the pitches of notes and‘our 
The law may be written—  ~ » 


dh = Cdn/n = constant, 


corresponding change of perception of the pitch. ‘In three series of: experi# 
ments; using notes from 128 to 1280 per sec. produced by a string, Weber's 
law was substantially confirmed. In experiments on air, however, it was 


“108. Radiation of Sound from Explosions. G. v. der Borne. (Phys. 
Zéeitschr. 11. pp. 488-488, June 1, 1910.)—It has been observed that: in the 
immediate vicinity of sources'of sound of great intensity there is a region ‘of 
normal audible-distance, then a zone about 100 km! wide where the sound is 
inaudible, followed finally by a very greatly extended region of abnormal 
audible-disiance. For these phenomena the following explanation is here 
offered. In the lower or foundation layers of the atmosphere, in which the 
temperature falls as we ascend and the molecular weight of the air! ‘is 
practically constant, the sound rays are concave upwards. In the higher 
layers, they are concave downwards and accordingly return, because in the 
higher regions of ‘the atmosphere there is a larger proportion of the lighter 
gases, hence the molecular weight of the air is less and the speed of sound 
greater. The wind has only a slight influence in these phenomena. The 
calculation of on the above is good 
observation. E. H. B. 


“107. Sound Speed in Vapour. Ww. ‘Wenz. (Ann. d. Physik, 88. 

5. pp. 961-970, Nov. 10, 1910, . Extract of Dissertation, Marburg.}—By means 
of a special resonance tube that could be filled with air or potassium vapour; 
the speéd of sound in the Jatter at 850° C. was found to be 652 m./sec. 
Taking the value of 7, the ratio of specific heats in air at that temperature to 
be 1°89 after Kalahne, the value of y for potassium vapour is calculated to be 
showing it. to be [See No. 1609 (1908).} E. H. B. 

108. Correction for End of Cylindrical Resonator Ww. M. Boehm: 

(Phys. Rev. 81, pp. 882-841, Oct., 1910.)—Cylindrical tubes of various thickness 
of flange were used, and by extrapolation the results for “ zero” flange and 
infinite flange are obtained. ‘Fhe average values for the corrections in these 
cases are respectively 0°656 R and 0°871 R; where R is the radius of the tube, 
The first is 15 per cent. above Blaikley’s value, while the second is 6% above 
the probable value given by Rayleigh. E. H. B. 


109. Transmission, Absorption, and Reflection of Sound. F. Weisbach. 
(Ann. d. Physik, 88. 4. pp. 768-798, Oct. 25,1910. Abstract of Dissertation, 
Leipzig.)—From the series of experiments undertaken the author draws the 
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following conclusions : (1) A tuning-fork with resonance box in connection 
with a tuning-fork interrupter gives a very constant, powerful, and measur- 
ably variable source of sound. (2) A telephone (with and without a resonator), 
combined with a fibre galvanometer, forms a useful, handy instrument to 
measure relative sound-intensities. (8) The acoustic transparency and reflec- 
tive power of stretched thin sheets is not immediately measurable, since the 

usverse vibrations of the plate as a whole often exceeded its rregeiite 

tions. 

LLB 
110. Pianoforte Sounding-board. G. H. Berry. (Phil, Mag, 20.-pp. 652 
657, Oct.,,.1910.)—In a previous paper [Abstract No, 1294 (1910)] it,.was 
shown that a section of the, sounding-board of a pianoforte had a natural 
period of vibration of its own, independent of the pitch of the strings upon 
it, and this natural vibration was apparent in all the photographs there repro- 
duced, the frequencies of string and board being respectively of the order 
261 and 50. If the pitch of the sounding-board was the same as that of the 
string, it seemed reasonable to expect the sound to be considerably reinforced 

the sounding-board to act as the air column acts, in the usual resonator 

xed to the stem of a suitable tuning-fork. This, however, did not prove to 
be the case, or, at any rate, a very important modification was found neces- 
sary ; the conclusions deduced from the experiments being as follows : (1) 
The vibrations of the sounding-board, when the bridge is near the middle, 
dividé in half with a node at or near the middle. (2) For the middle octaves 
» Of the pianoforte, when these two halves have a natural pitch near the pitch 
of ‘the strings exciting them, a resonance takes place and a good musical tone 
results. (8) For'the two lower octaves the statement in (2) does not apply: 
(4) Strong second and third partials are detrimental to good musical! tone: 
The paper is illustrated with a series of twenty-five photographic records of 


the vibrations under various conditions. v E. H. B. 
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sometimes tacit, seem unavoidably to have been introduced. The author 
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THEORY, ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 


111. Radiation from Electron Orbits. J.H. Jeans. (Phil. Mag. 20. pp. 642- 
651, Oct., 1910.)—In the present paper an attempt is made to examine the 
nature of the radiation which would be emitted by electrons describing 
orbits about various centres of force, and in fields of force of various kinds, 
with a view to collecting evidence as to whether black-body radiation can be 
interpreted as radiation emitted in this way. In previous papers [see Abstracts 
Nos. 1268 and 1578 (1909)] a proof has been given that if radiation can be 
explained in this way, the orbits must be described about centres of force 
varying as the inverse cube of the distance. The present investigation 
confirms this result in an independent manner, and tests how far such 
radiation would be in agreement with that observed experimentally. 

E. H. B. 


112. Initial Velocity of Electrons as a Function of Wave-length in the Photo- 
electric. Effect. J. Kunz. (Phys. Rev. 81. pp. 586-544, Nov., 1910.)— 
Working with the apparatus and by the method already described [see 
Abstract No, 2103 (1909)], and using from a prism beams of various colours 
incident on the surface of the liquid Na-K alloy, the author found that the 
max. positive potential acquired by the alloy was proportional to the square 
of the frequency of the light. This — was taken as a gauge of the 
initial velocity of the electrons. 


118. Note on Kirchhoff's Law. G. C. Evans. (Amer. Acad., Proc. 46. 
No. 4. pp. 97-106, Sept., 1910. Contribution from the Jefferson Phys. Lab., 
Harvard Univ.)—Kirchhoff’s law, in its simple statement, says that the energy 
radiated at a given temperature divided by the absorption coefficient for that 
temperature is the same for all bodies of the same shape and size. This 
relation is easily shown to hold for total radiation, and depends merely on the 
Ist and 2nd Laws of Thermodynamics. But for separate wave-lengths a 
reduction of the law to a firm thermodynamic basis, though often attempted, 
seems not to have been completely obtained. Unwarrantable assumptions, 


then shows the nature of the assumptions that must be introduced, and 
attempts to set up a system of assumptions from which the law will rigidly 
follow. The paper itself is highly mathematical and unsuited to abstraction, 

E. C. R. 


114. Adsorption of Ions by falling Water-drops. R. Seeliger. (Ann. d. 
Physik, 88. 2. pp. 481-485, Aug. 80, 1910.)}—The author considers that the 
charges observed by A. Schmauss cannot be explained by the assumption of 
a unipolar picking-up of ions from the supply of ions in the space through 
which the fall takes place : (1) Because they are considerably greater than 
the charges of all the existing ions in the space considered which can be 
taken into account ; (2) Because they are also observed when there is present 
in the region of fall only the very small ionic density of the free air space ; 
(8) Because they are independent of the material and the nature ,of the 
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surface of the tip of the drop. A thoroughly satisfactory explanation is 
afforded if these charges are considered as being due to a modification of 


the water-dropper effect. | J. 


DISCHARGE AND OSCILLATIONS. oe 


115. Nature of Ionisation Produced by a-Rays. F. E. Wheeldck 
(Amer. Journ. Sci, 80. pp. 288-255, Oct., 1910, Contribution from the Sloané 
Phys. Lab. of Yale Univ.)—It is well known that when a gas is ionised by 
a-rays saturation is obtained only when a larger potential gradient is appliéd 
between the plates of the chamber than is necessary in the case of ionisation 
by B- or y-rays. Bragg and Kleeman [Abstract No, 929 (1906)] originally 
explained this-lack of saturation on the hypothesis of “Initial Recombination,” 
i,¢., that the two ions made by corpuscular dissociation of the molecule are 
situated initially in the immediate vicinity of each other and are thus able to 
recombine, and escape being carried by the electric field to the electrodes. 
Moulin [Abstract No 1485 (1909)] later interpreted the lack of saturation as 
due to the ions being produced in columns along the trajectories of the 
a-particles and not initially uniformly distributed in the volume of the gas. 
The present experiments support Moulin’s conclusions and verify Moulin’ 
experiments that the “electric field required for saturation is much less intense” 
perpendicular to than parallel to the trajectory. The ionisation curve with a 
parallel field, however, was found to be not altogether in agreement with that 
obtained on the simple assumption of columnar ionisation ; although the 
ionisation is proportional to the intensity of the source even when far from 
saturation. The author concludes that the columnar ionisation hypothesis 
may altogether explain the facts if the distribution of the ions within the 
columns were known, but, on the other hand, it appears probable that certain 
outstanding discrepancies may be due to initial recombination. E. M. 


116. Mobilities of Ions produced in by Ultra-violet Light. A. L. 
Hughes. (Cambridge Phil. Soc., Proc. +: pp. 483-491, Oct. 20, 1910.)— 
When ultra-violet light passes through a gas it is difficult to obtain evidence 
of any increased conductivity. Henry and Whiddington [see Abstract 
No. 80 (1910)] both found that iodine vapour, which absorbs ultra-violet 
light considerably, shows no such increase. Lenard [Abstract No. 97 
(1901)] carried out experiments which appeared to show that air is made 
conducting under the action of a very absorbable kind of ultra-violet light. 
He determined the mobilities of the ions so produced, and found for the. 
negative a mobility of 818 cm./sec., and for the positive a mobility of 
00015 cm./sec. The latter is of an order quite different from the mobilities of 
ions produced by R6ntgen rays and the radiations from radio-active substances. 
This led to the suggestion that the positive carriers in Lenard’s experiments, 

not positive ions but dust particles which have lost negative electricity in 
accordance with the ordinary photoelectric effects at the surface of solids 
or liquids, which view was confirmed by the experiments of Bloch. J. J,, 
Thomson, Palmer, and Stark have all been able to obtain increased conduc- 
tivity due to ultra-violet light, under special conditions, In the preser 
experiments no definite indication of ionisation of the air due to ultra-viole 
light which has passed through thin quartz plates is obtained, the sources of 
light used being a mercury arc, the glow in a lime kathode discharge, and 
the discharge in hydrogen. Fluorite is found to transmit light of shorter 
wave-length than that transmitted by quartz, so plates of this material are 
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used in place of quartz plates. The air is drawn in through a wide plug of 
cotton-wool, and passes up a narrow tube until it reaches the fluorite window, 
The air then passes into the ionisation chamber throngh a short glass tube 
suitably bent to prevent reflection of ultra-violet light on the electrodes. The 
stream of air flowing through the ionisation chamber is now found to 
be highly conducting and contains both positive and negative ions, the leak 
owing to the latter being many times greater than that due to the former. 
Wilson's expansion apparatus is used to make sure that the positive carriers 
are not positively-charged dust particles. The method of measuring the 
mobilities of the ions is a modification of that used by Rutherford and Zeleny 
in which the ionised air is drawn through a cylinder past two electrodes, 
For comparative urements the air ionised by Réntgen rays is used. 
There appears to be little difference between the mobilities of the ions 
produced by Réntgen rays and those produced by ultra-violet light, and it is 
concluded that they may be considered as identical, It is suggested that the 
ionisation of air by ultra-violet light sets in at some wave-length between 
41280 and 1450, and increases very rapidly with decreasing wave-length, 


et A, E. G. 


"417. Positive Electrification due to Heating Aluminium Phosphate. A. E. 
Garrett. (Phil. Mag. 20. pp. 573-591, Oct., 1910. Paper read before the 
Physical Soc., June 10, 1910.)—J. J. Thomson found that aluminium phosphate 
when heated gives off a large excess of positive ions [Abstract No, 864 
(1907)], and the present paper deals with experiments on the source and 
nature of this ionisation. The decay with time of the current due to’ the 
positive ions was investigated and found to be expressible in the form 
+ — ‘suggesting different stages in the process 
similar to radioactive disintegrations. During the first part of the curve the 
nature of the surrounding gas and the water contained by the salt were found 
to have an influence, but when a steady stage had been reached the gas had 
no apparent influence, but water still temporarily increased the activity. 
With the pressure constant the relation between the ionisation current and 
the absolute temperature was found to be expressed by the Richards 
formula I = ; while when the temperature was kept constant it was 
found that for each temperature there was a definite pressure at which the 
current was a maximum, this pressure diminishing with increasing tempera- 
ture. The value of ¢/m was determined for the positive ions by the cycloid 
method, and for the lightest ions present found to be of ‘the same order as 
that for the hydrogen atom. [Compare Horton Roy. Soc. Proc. Nov. 10, 
1910.] Several experiments, however, suggested that eat doublets as well 
as free ions were ejected from the salt. ip E. M. 
si and E.R. Hulbirt. (Phil. Mag. 20. pp. 545-659, Oct. 1910.)—Purther 
experiments by the method previously employed by the author [see Abstract 
No. 117 (1909)] confirm the conclusion then arrived at that the constancy and 
values of the specific charges and masses of the positive thermions obtained 
from Pt and carbon, and their practical identity with those obtained by J. J. 
Thomson from iron, indicated their origin from sodium present as an impurity 
in each of the metals employed. The materials experimented on included 
Pt, Au, Ag, Cu, Ni, Fe, Os, Ta, W, brass, nichrome, and steel. ‘Unsuccessful 
éxperiments were made upon Al, Mg, and Zn, it being found impossible to 


obtain sufficient ionisation for the necessary measurements before the Strips 
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of these, metals melted, The fact that the values obtained for the ratio 

the atomic masses, to that of hydrogen tend to run a little higher than the 
atomic weight of sodium may mean that in most cases there is a small amount 
of potassium or its compounds present. G. W. ve T. 


oe 119, Positive Rays. W. Wien. (Ann, d, Physik, 88. 5. pp. 871-927, 
Nov. 10, 1910.)—A detailed expgsition of the experimental arrangements for 
obtaining energy curves of canal rays in various gases. The earlier observa- 
tions [Abstract No. 961 (1910)] are confirmed, and the results of the present 

ents are set forth in a large number of curves. The magnetic deflec- 
tion of canal rays in hydrogen, oxygen, nitrogen, and iodine vapour, and the 
electric deflection in hydrogen and oxygen are considered. The paper Con- 
cludes with a comparison of the magnetic deflection at different potentials 
and in various gases, and the calculation of the accelerating potential from 
the magnetic and electric deflections. A note is appended stating that the 
experiments of Deschend and Hammer—in which still lower pressures in the 
observation space are used, and the absence of mercury vapour is assured, 
and yet a preponderance of negative ions in oxygen is obtained—are not in 
way contradictory to the present results and conclusions. A. E.G. 


“420. New Radiant Emission from the Spark. R, W. Wood. (Phil. Mag. 
«PP. 707-712, Oct., 1910. Phys. Zeitschr. 11. pp. 828-826, Oct. 1, 1910.)— 
is radiation was discovered over 2 years ago in the course of some experi- 
ments made with a view of ascertaining whether the Schumann waves from 
- spark give rise to any fluorescence of the air by which they ate absorbed. 
tis now known that there is a feeble ultraviolet luminosity of air or a 
surrounding a small mass of Ra. To test for a fluorescence due to rr 
bsorption of very short light-waves, the condenser spark between Al el 
es is passed behind, and very close to, a vertical strip of metal which 
completely conceals the spark, but which enables observations, either visual 
or photographic, of the air in its immediate vicinity. If the air in the r 
is free from dust and smoke, absolutely nothing can be seen with the eye ; 2 
photograph, however, made with a small camera provided with a quartz vi 
shows that the air around the spark is a source of powerful actinic radiation, 
which i is completely stopped by the intervention of a glass plate between the 
camera and the spark. These phenomena are not produced by the scatterin 
of the, shortest waves by the air molecules or microscopical dust particles, 
nor by ultraviolet fluorescence of the air caused by the absorption of the 
chumann waves. The spectrum of the emission consists of two broad 
bands, one very strong, the other much weaker. These are found to be 
identical with the so-called “water bands” of the oxyhydrogen flame. In 
Re to these bands, in one instance lines are obtained at wave-lengths 


76, 8587, and 8869, which are identical with lines attributed to nitrogen 
the spectrograms published by Eder and Valenta of the spark between wet 
rbon electrodes. The presence or absence of water-vapour does not appear 
to, modify. the intensity of the spectrum observed. When oxygen is used in 
auxiliary tube which is attached when the emission is studiéd in dry ait 

or different gases, there is almost no trade of the emission, but when nitrogen 
is used the emission is much brighter, and extends to a greater distance from 
P34 aperture than in air, The magnetic field appears to have no action upon 
€ emission. The material constituting the emission is evidently shot from 
; ape ure at a very high velocity, for it is impossible to’ blow it aside with 
a strong of fog Tt s quite likely that the 
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be identical with this emission, for they are absorbed by oxygen. One great 
difficulty in the investigation is the apparent impossibility of separating the 
emission from the ultraviolet and visible light which goes out with it. 

A. E. G. 


121. Rays of Positive Electricity. J. J. Thomson. (Phil. Mag. 20. 
pp. 752-767, Oct., 1910. Paper read before the British Assoc. at Sheffield.) 
—The investigation of positive rays or Canalstrahlen is made much easier 
by using very large vessels for the discharge tube in which the rays are pro- 
duced, By this means it is possible to work at lower pressures, and phases 
of the phenomena of positive rays come to light which are absent or incon- 
spicuous at higher pressures. In this research it has been found that flasks 
having a volume of 2 litres, such as are used for boiling-point determinations, 
are large enough for most purposes. A uniform and sensitive phosphorescent 
screen, made by grinding willemite into exceedingly fine powder, then slowly 
shaking the powder up in alcohol and allowing it to settle slowly on a flat 
glass plate, is used to bring out the details well. The appearances of the 
phosphorescence due to the impact of the positive rays upon the screen when 
magnetic and electric fields are so arranged as to act simultaneously on the 
particles, and likewise when these fields are made to overlap, are described 
in detail. From the results obtained it is considered that positive rays may 
be divided into the following three classes: (1) The undeflected rays, i.¢,, 
rays which are not affected by electric or magnetic forces. The velocity 
and value of ¢/m for these cannot be determined directly. (2) Secondary rays 
produced by (1). As the rays of the first type pass through a gas and collide 
against the molecules they produce secondary rays; whether they do this 
by splitting up themselves or by dissociating the molecules against which 
they strike is uncertain. The rays of this class have a constant velocity 
2 x 10° cm./sec. roughly ; whatever may be the p.d. between the electrodes 
they have a constant max. value of ¢/m= 10*. At the higher pressures when the 
discharge tube is small these rays predominate and swamp the others ; they 
get fainter and fainter as the pressure is reduced below a certain amount. 
It is proposed to name these secondary positive rays. (8) Rays characteristic 
of the gases in the tnbe. These are seen at low pressures, they produce bright 
spots on the screen; with each spot a thin parabolic band of luminosity is 
connected, the separate bands forming a kind of spectrum characteristic 
of the gases in the tube. The velocity of these rays depends on the p.d. 
between the electrodes, and the value of ¢/m is inversely proportional to the 
atomic weight of the gas from which they are derived. Their kinetic energy 
is that due to the p.d. between the negative glow and the kathode ; in a mix- 
ture of gases the electrostatic deflection of the rays from each gas is the 
same. The retrograde rays which start from the kathode and trayel away 
from it in the same direction as the kathode rays belong to classes (1) and (2). 
Class (8) has not been obseryed in retrograde rays. In addition to the posi- 
tively charged rays there are negatively charged ones of type (2), and in some 
cases of type (8) also. The different gases show great variations in the bright- 
ness of the negative tails connected with the rays peculiar to the atoms of the 
element ; some elements show the negative tail readily, while it is not 
observed at all in others. The absence of the negative part of the phos- 
phorescence indicates a reluctance on the part of the atoms of some gases 
to acquire a negative charge ; this is also brought out by Franck’s discovery 
that in some gases from which oxygen had been completely excluded the 
velocity of the negative ion was very many times greater than when oxygen 
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was admitted, while the positive ion was not affected. This indicates that 
the negative corpuscle does not readily attach itself to the molecyles of the 
gases. If we suppose that the undeflected rays are formed by the recom- 
binations of positive and negative particles and that these by collision with 
the molecules of the gas through which they pass form rays of type (2) either 
by splitting up themselves or by dissociating the molecules against which 
they strike, we can explain why the velocity of these rays should be inde- 
pendent of the p.d. between the electrodes of the tube. For in the first place 
' the positive and negative charges will not unite unless their relative velocity 
falls below a certain value which does not depend upon the strength of the 
electric field, and in the next place, if the velocity were less than a limiting 
value they would not dissociate themselves, nor could they dissociate other 
molecules by collision when moving through a gas. The first condition gives 
a superior limit to the velocity, the second an inferior one ; and both are 
independent of the strength of the electric field. A mathematical investiga- 
tion with details of the measurements of the values ¢/m and vis given. On 
the assumption that the charges are equal it is found that the carriers with 
one exception are in the atomic condition. When primary Canalstrahlen 
strike against a plate of metal, secondary rays are produced. These are 
emitted in all directions and are for the most part uncharged, but a small 
fraction carry a positive charge. [See also Abstract No. 128 (1910).] 
A. E. 
122. Passage of Electricity across very Minute Air-gaps. G. Hoffmann. 
(Deutsch. Phys. Gesell., Verh. 12. 21. pp. 880-889, Nov. 15,1910. Paper read 
before the 82. Naturforscherversamml., Kénigsberg; Sept. 20, 1910. Phys. 
Zeitschr, 11. pp. 961-967, Nov. 1, 1910.)—A short historical résumé of the 
work on this subject is first given. In the present experiments an iron ring, 
slit on one side, has wire so wound on it that when a current flows through 
the wire the ring slightly bends, owing to the action of the magnetic field 
upon it. The dimensions are so arranged that without any apparent heating 
effect due to the current, a difference of 1/50 mm. in the distance can be 
obtained. Afrangements are described for mounting on this apparatus the 
metals (steel and Pt) with which it is desired to experiment. At the com- 
mencement the surfaces of contact are brought to a distance apart of 
1/200 mm. The measurement of the motion under the influence of the 
magnetic force is obtained by observation of the interference rings, which 
are produced in the front end of the apparatus. The measurements given 
show that the potential required to produce a current increases propor- 
tionally with the distance, and is quite different for the two metals 
examined. The absolute values of the measurements of the field strengths 
are of a provisional nature ; they are 
up to the present (millions of volts per cm.). 73 a. E. a 


- 128. Potential of Discharge in the Magnetic Field. A. Righi. no Cimento, 
20. pp. 278-801, Oct., 1910. Le Radium, 7. pp. 285-288, Oct., 1910. }—Three 
tubes aré employed, which differ only in the distance between the Al disc- 
shaped electrodes. In one this distance is 03 mm., in another 1°2 mm., and 
in the third 8mm. The pressure in all cases is 0-64 mm. Curves are given 
which ‘show the connection between the potential of discharge and the 
magnetic’ field applied. With longitudinal fields it is seen ‘that with 
gradually increasing field up to about 8000 c.g.s. a diminution of the 


charge potential first takes place ; this continues till a minimum isteach 
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after which with increasing fields the discharge potential also increases. 
These effects are the less pronounced the greater the distance between the 
electrodes. . With weak transverse fields the effects are similar to those 
obtained with longitadinal fields, but with very small distances between the 
electrodes, as the intensity of the field is increased the discharge potential 
gtadually rises to a maximum, after which for more intense fields it again 
decreases. In one, case the curve is cut three times by the line representing 
a discharge potential of 460 volts. An explanation. of these phenomena is 
put forward, three causes being assuméd to contribute to the result: (1) The 
modifications which the magnetic field produces in the paths of the electrons 
emitted by the kathode, and analogous modifications which the paths of the 
ions undergo. (2) The presence of doublets, the stability of which is modi- 
fied by the action of the field, ¢g., they will gain in stability and are the 
better able to resist shock when the electron revolves round the ion in 
the sense of the circular current which creates the field. (8) It seems 

evident that the magnetic field is able to modify the orbits of the electrons 
contained. in the atoms in the same way in which it modifies those of the 
electrons in the case of doublets, so that, according to the direction of the 
field, the separation of the electrons from the atoms by collisions may be 
made more or less difficult. Should this explanation prove correct; them it 
must be admitted, in the case in which the discharge is not preceded by a 
movement of ions on which the field can act, that the only action of the 
magnetic force is to cause the ionisation of the oe. A. E. G. 

24, Action of Magaitic Field upon the Electri¢ Bloch. 
reve a Rendus, 165k. pp. 808-810, Nov. 7, 1910.)—The expériments of Gouy 
{see Abstract No. 1125 (1910)) are repeated with a very small tube, and the 
following further fact is also established : The re-lighting of the discharge 
by the field parallel to the kathodes no longer takes place if the magnetic 
field is too strong, so that there is a magnetic field which produces the max. 
effect. The magnitude of this field increases with the degree of the vacuum, 
and with the potential under which the discharge is produced. Am explana- 
tion. is given from which it seems that the phenomena pointed out by Gouy 


Spark-gap in ent the Hydrogen B Glatzel. 
(Phys. Zeitschr, 11. pp. 894-896, Oct. 15, 1910. Deutsch. Phys. Gesell.,. Verh. 
12. 20. pp. 842-846, Oct. 80, 1910.. Paper read before the 82, Naturforscher- 
versamml., Konigsberg, Sept, 22, 1910)—If a hydrogen ‘spectrum is obtained 
from an electric spark in hydrogen, the lines are broadened when a capacity 
is.placed in parallel with the spark-gap. . The lines remain sharp, however,.if 
the discharge is made aperiodic in the way described in an ,earlier paper by 
the author [see Abstract No. 9088 (1910)]. The broadening is therefore due 
te hy oscillatory discharge, a slightly irregular radiation being emitted by 

hydrogen: due to the alternating bombardment, to which it is subjected 
yy the metal ions from the electrodes of the gap. This is supported by the 

t that where the. metal ions are thickest the spectrum lines are | broadest. 

f the spectrometer slit be placed perpendicular to the,spark-path, the lines 
are broadened at the centre, but if parallel the lines are broadened at their 

ds. . The electrodes are of nickel. An attempt is made to observe the 

pler-effect in the lines of the Ni spectrum obtained from the aperiodic 
discharge, since in this case the metal ions are 
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electrodes, The results do not warrant conclusions." ‘of ‘the 
hydrogen spectra obtained under all the conditions ment above are 


oT. PLB) 
, 126, Characteristics of Arc- and Glow-discharge between Copper Electrodes, 
A, Hagenbach and H. Veillon. (Phys. Zeitschr. 11. pp. 888-847, Oct. 1, 
1910.)—The characteristics of the discharge between copper electrodes in airy 
nitrogen, and CO, at pressures ranging from 760 to 20 mm., are obtained, 
It.is, found that, in air, there are six characteristic curves. Three anode-falls 
are possible, one for the arc, another for the glow-discharge, and a third for 
a discharge which is distinct from either. These three anode-falls give rise 
to the three chief characteristics, -But to each of these three belongs. second, 
which is due to oxidation at the kathode, and is, therefore; not obtained in 
nitrogen. The latter three lie lower than the former, as the kathode-fall.is 
less for CuO than for Cu, They are, obtained when the arc hisses.. Two.or, 
more of these six forms may be obtained under the same conditions... All 
six are here observed at a pressure of 100 mm,, a voltage of 440 volts, and,a 
current of 5 amps. In nitrogen the three chief forms are obtained, at. 
500 mm. pressure, For no apparent reason the arc springs from one state to 
the other, The characteristics of the arc- and glow-discharge are explained. 
by the ordinary theory of electric discharge. The nature of the third 
discharge is not quite clear. T, P. 


127. Electrical Oscillations of Very High Frequency but Low Damping. 
G. Mie. (Deutsch. Phys. Gesell., Verh. 12. 20. pp. 860-866, Oct. 80, 1910. 
Paper read before the 82. Naturforscherversamml., K6énigsberg, Sept. 19} 
1910. Phys. Zeitschr. 11. pp. 1085-1088 ; Discussion, pp, 1088-1089, Nov. 15, 
1910.)—An oscillator is described the oscillation of which has a wave-lengt 
of about 20 cm. and a logarithmic decrement varying from 0°04'to 0-1. It 
consists of two metal plates on opposite sides of a sheet of ebonite 02 mm: 
thick. ‘The plates are quadrants of a circle of 1 cm. radius. The points of 
the quadrants are bent round one edge to form a spark-gap of considerable 
electrode surface. To the sides of the spark-gap are attached two parallel 
wires bent apart at the ends. The length of the wires is made about 4 wave- 
length of the oscillator oscillation. Energetic oscillations result, ‘This isdue 
to the quenching of the spark before the oscillation energy is dissipated? 
The systém thereafter oscillates with little damping. The spark length must 
be very small, 01 mm., and the spark must take place in oil’ or coal-gas. 
The frequency of oscillation may be altered nearly aii octave by altering th 
length of the attached wires. A very sharply pointed’ resonance curve’ 
given, | 


ELECTRICAL PROPERTIES AND INSTRUMENTS. 
Electric’ Conductivity and Temperature Coefficients of” Alloys: W. 
Guertier. (Phys. Zeitschr. 11. pp. 476-479, May 15, 1910.)}—This isthe 
concluding portion of a long account of researches onthe betiaviour’ Of 
alloys, and especially of the connéction between the conductivity and 
temperature-coefficients' and the constitution of the various alloys: ’ The 
results’ given’ by le Chatelier are in general confirmed but‘are modified “itt 
certaifi*details. The conductivity of those alloys which consist'6f hetero? 
geneous ‘mixtures of two crystalline ‘substances, when ‘shown’ iit’ a Curve’ thi 
relation to'the concentration ‘give;to'a first approximation, a ‘straight ‘lite! 
this abprokimation béecbmes less ‘with ihtreasing difference’ of the valdes 
6f the conductivity of the two tomponents. ib 
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», 120. Alomic Magnitude and Temperature Coefficienis of Resistance: F. 
Streintz. (Ann. d. Physik, 88. 2. pp: 486-440, Aug. 80, 1910.)}—The author. 
deduces a simple relation between the atomic volumes of the metals in 
numerous cases and the temperature coefficients of the resistance. The data 
are derived from the measurements carried out by Jaeger and Diesselhorst. 
The atomic volume is obtained by dividing the atomic weight by the density. 
The cube root of this volume multiplied by the “proportional factor” (1802 
in the case of Pd, Pt, Al, Ag, Au, Cd, Sn) gives a number closely agreeing 
with the temperature-coefficient multiplied by 10°. J. J. S. 


‘130. Resistance of Metallic Mixtures and Alloys. K. P. Brooks. 
(Phys. Zeitschr. 11. pp. 471-478, May 15, 1910.)—Rayleigh suggested as an 
explanation of the high resistance of alloys that there may be an opposing 
¢.m.f. produced at the junctions of neighbouring particles of the two | 
components of the alloy. This oppositely directed e.m.f.—the Peltier-effect 
—would have the same result as an ohmic resistance. The author's experi- 
ments were arranged to test whether this hypothesis gave a true explanation 
of the phenomena. A pile of plates of different metals, first gold and silver, 
was formed, and these were pressed together in a tube and tested for 
resistance under various conditions of current strength. The result was that 
none of the characteristic peculiarities of an alloy were shown. Similarly 
when powders composed of different metals were tested their behaviour was 
not the same as that of an alloy of these metals. The structure of -alloys 
which causes their high resistance is thus shown to be different from.that of 
a mere arrangement of particles close together. J.J. S. 


_ 181. The Silver-Nickel Thermo-element. G. v. Hevesy and E. Wolff. 
(Phys. Zeitschr, 11. pp. 478-476, May 15, 1910.)—A combination of two wires 
of silver and nickel was formed, and the thermo-e.m.f. between —80° and 
+ 920° examined. The junction was found to be very suilable for tempera- 
ture measurements between these limits. The thermo-e.m.f. rose continuously 
from — 80 to 920°, and showed neither a neutral point nor point of inver- 
‘ sion, The value of the e.m.f. increased from 1°676 millivolts at the lower 
temperature to 24878 millivolts at the higher. When the temperature- 
coefficient dE/dT is taken as ordinate with the temperature as abscissa the 
coefficient is found to increase up to about 180°, then decreases to a minimum 
at 870°, after which it rises again to 780°, and then remains constant. A 
similar minimum, at about 880°, was found by Harrison in the case of the Cu- 
Ni element. The Ag-Ni element is found to be easily reproducible with an 
accuracy within about + 05° C. The temperature of the minimum, 870°, 
coincides with that of the change-point of Ni. J. J. S. 


182. Polymorphism and Electrical Resislance of Zinc. C. Benedicks. 
(Metallurgie, 7. pp. 581-587, Sept. 8, 1910.)—After a brief review of the litera- 
ture on the allotropy of Zn, the author describes a series of tests on the 
electrical resistance at various temperatures on one sample of pure Zn and 
two commercial zincs. U-shaped test-pieces were prepared and heated to 
the desired temperature, measured by a thermo-junction, in a Heraeus. 
electric furnace, A current was then passed through the test-piece and the 
fall of potential between the two ends measured by means of a galvanometer, 
The results are plotted in the form of resistance-temperaiure curves which 
for pure Zn show two discontinuities, one at 840° C, agreeing fairly closely. 
with the one previously discovered by le Chatelier, eS 
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170° C., agreeing. with the change in mechanical properties of 

about this temperature. It appears therefore that Zn exists in three all 
forms—a-zinc up to 170° C,, B-zinc between 170 and 880° C., and y-zinc 
between 800 and 4194°C. The curves for commercial Zn show peculiar 
features shown in both the samples examined. A sudden increase in the tem- 
perature coefficient occurs at 220° C., and the resistance attains a well-marked 
maximum at 800°-810° C., after which it falls rapidly to 850°-880° C. 
Though the presence of impurities (Pb, Fe, and As) plays a large part 
in causing these irregularities, the author considers them to be intimately 
connected with the allotropic changes occurring in the pure metal. The 
brittle nature of Zn at 205° C. was probably observed in a commercial sample 
and stands in close relationship with the increase of resistance occurring at 
this temperature. The results are in general agreement with the theory of 
metallic conductivity : two allotropic modifications of an element possess the 
same resistance at the critical point, a discontinuity occurring only in the 
temperature coefficient. Pure Zn has a resistivity of 601 microhms at 16°C., 
the value for commercial Zn being 6°8 microhms. F.C. A. H. L. 


133, Thermo-clemenis. W. P. White. (Phys. Rev. 81. pp. 186-158, 
Aug., 1910.)—{1) The e.m.f. of a thermo-element, whether homogeneous or 

t, can be expressed as equal to /Hd@ (H = thermoelectric power, 6= 
cadet Thus the effect of each portion of a thermo-element is pro- 
portional to the magnitude of the temperature gradient in which it lies ; 
hence the vital parts of a thermo-element are the parts along which the 
temperature varies ; they mainly determine the calibration and the constancy. 
In changing them (as by varying the depth of immersion in a furnace) the 
thermo-element itself is changed, if not homogeneous, while alterations in 
regions of uniform temperature-distribution, as at the junction, have little 
effect on the temperature measurement. (2) Commercial constantan wire 
good enough to make thermo-elements accurate to about 0°05 per cent. is 
easily obtained, but cannot be relied upon without any test for possible in- 
homogeneity. Compensated thermo-elements of higher accuracy, reading 
consistently to 0:0001 deg., for use at ordinary and low temperatures, can be 
made in a day or two each. Improvement in the accessory apparatus has 
shown that their constancy is about 10 times that shown 8 years ago. (8) 
The accuracy of 00001 deg. reached by the thermo-element can also be 
attained in its auxiliary apparatus (potentiometer, &c.). The resulting 
accuracy, both absolute and relative, and the sensitiveness are quite com- 
parable with those of the best resistance thermometers yet used. (4) For the 
measurement of single temperatures the resistance thermometer is often 
more convenient. On account principally of the comprehensiveness of the 
potentiometer and its indifference to external contact resistances the thermo- 
element is usually preferable where several different measurements are to be 
made at once, The thermo-element is also usually superior for differential 
measurements, and its advantages in this respect can be made available for 
calorimetric work by the substitution of a suitable comparison body for the 
usual ice bath, (5) A very convenient wire-tester, a simple bath for testing 
and comparing thermo-clements, and a convenient form of tabulation for 
calibration curves are described. _j.j.S. 


Electric Conductivity and Thermoelectric Force of Heusler's Alloys. 

F. A. Schulze. (Deutsch. Phys. Gesell, Verh. 12. 20. pp. 822-823, Oct. 80, 

1910. Paper read before the 82. NaturforscherversammL., Sere Sept. 
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22,1910. Phys, Zeitschr. 11. pp. 1004-1005; Discussion, p. 1005, Nov. 1) 191051 
The research dealt with in this paper forms part of a complete investigation of 
the physical properties of Heusler’s alloys, the magnetic properties of which 
are being investigated by E. Take. The alloys were in Heuslét’s research first 
heated to about 600° C., and then quenched in cold water. The conductivity 
was measured by the method of Matthieson and Hockin, all results being fot 
mean summer temperature. The thermoelectric force was measured against 
Cu, one junction being in melting ice, the other in water at 40 to 60°C. In 
the present research the alloys were heated after the quenching to various 
temperatures, then slowly cooled, and the electric conductivity'and thermio- 
electric force determined after different long times. The temperatures of 
heating varied from 140 to 800°C. The qualitative results are as follows’: 
The electric conductivity increases with increased alteration period up to a 
max. value which is about 1} times the initial value. In general, the change 
is quicker the higher the temperature ; ¢.g., the end value for 140° is reached 
after about 250 hours, while for 800° only about 7 hours is required. There 
was, however, a somewhat long rate of change about 225° ; it was slower fot 
this temperature than for 140°, The thermoelectric force likewise increases 
with increased alteration temperature below about 200° C., and with in 
alteration period reaches almost double the initial value. The confection — 
between the conductivity and the thermoelectric force seems to be ee 
close, for the latter decreases for temperatures over 200° C., reaching 
minimum at 225° C., and then increases again up to about double the initial 
value as before. A. W, 


185. Thermal Forces of Solid Metal Solutions and the Law of Schenck. 
A. L. Bernoulli. (Ann. d. Physik, 83.4. pp. 690-706, Oct. 25, 1910.)—The 
author makes a series of experiments to test the law of Schenck, and finds it 
to be confirmed in the case of the dilute solid metal solutions used, viz., the 
solvent silver having small quantities of thallium or tin ;‘cadmium dissolving 
5 or 10 per cent. of mercury ; copper dissolving small quantities of tin or zine 
or up to 17 per cent. of nickel. In all the cases tested, at the hot junction 
the alloy was positive to the pure solvent as theory anticipated. [See 
Abstracts Nos. 2110 (1909) and 978 (1910).] Beh: E. H. B. 


186. The Platinum-Rhodium Thermo-element. R. B. Sosman. (Amer. 
Journ. Sci. 80. pp. 1-15, July, 1910.)—In continuation of recent work from the 
Geophysical Laboratory in Washington on the nitrogen thermometer from 
Zn to Pd [see Abstract No. 400 (1910)], the interpolation curve of the thermo- 
element Pt—90 Pt-10Rh has been extended downwards to 0° and upwards to 
the melting-point of Pt, 1755°. Various fixed points were obtained from the 
boiling-points and melting-points of standard substances. The value for the 
melting-point of Pt, obtained by extrapolation of the curves of thermos 
elements with from 1 to 15 per cent. of Rh, confirms the value 1755° within 
the estimated limit of 5°. A method of interpolating temperatures with the 
10 per cent. thermo-element by means of a standard curve and deviation 
curves is described. The variation of thermo-e.m.f. with the temperature and 
composition of the alloy wire is exhibited graphically. The variation both 
with temperature and with composition is; within the limits of error, con 
tinuous over the entire range studied, A diagram is given showing the 
variation of thermoelectric power, de/df, with the temperature and composi- 
tion of alloys of Pt and Rh. ‘The data“ indicate the formation of Solid 
solutions, bat no compounds, from 0 to 55 atomic per cent.’of Rh. J.'J!'S, 
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1487. Calibration of Copper-Constanian Thermo-clements.. W. P. White, 
H.C. Dickinson, and E. F. Mueller. (Phys. Rev. 81. pp. 159-164, Aug., 
1910.)—A pair of copper-constantan thermo-elements for use in calorimetric 
work was calibratetl by comparison with resistance thermometers. to,an: 
accuracy of 0°004°. A cubic equation probably represents the relation, be- 
tween temperature and e.mf. in the interval 0 to 100°, with an accuracy 
of atileast 0°005°. New thermo-elements may be very conveniently calibrated 
by direct differential en with those whose calibration is already 


‘188. H. C. Barker. ys. Rev, 
p. 821-828, Oct. 1910.)—Two. Dewar flasks containing oil, 

ly similar in every respect when at a common ‘etal any contai 


the junctions of five Cu-Ni couples through which a current was passed, 
ey similar heating coils were placed in, the flasks in order that, with the 

heating current in one_sense through. the thermo-couples, a compensating 

nt could be employed in one flask.to keep its temperature as high as 

that a the other flask, It. is shown that if a and 6 are the resistances of the 
oro! coils, i, and i, the ‘compensating currents in these, n the on Fe 
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aie: Electrical and Mechanical Properties of Alloys of the Noble ents iL 
W.Geibel. (Zeitschr. Anorg. Chem. 69. 1. pp. 88-46, Nov. 15, 1910.)—The 
athor has investigated the electrical properties and tensile strengths of alloys 
of the noble metals drawn into wire 0-1 mm. diam., the electrical properties 
determined being, electrical conductivity, temperature-coefiicient between 
0 and 160° C. , and e.m.f. against a wire of pure Pt between 100 and 1000° C. 
e results. obtained on the Pd-Au series are described in detail and the 
results are plotted against composition as ‘ordinates. In general outline the 
curves indicate a continuous series of solid solutions, but the maximum on 
56 atoms per cent, Au, does not correspond with. either 
the m initnum | e conductivity curve at 85 atoms per cent, Au or 3 
cee ature icient curve at 45 atoms per cent. Au. The addition ¢ 
d rapidly i the e.m-f. against Pt, and i is to note th: 


TORS Leo [te On 

Phys. ‘Gesell.; Verh. 12. 22. pp. 949-954, Nov. 30, 1910. Communication 
from the Physikal.-Techn. Reichsanstalt.)—Instead of the Chaperon system 
of ‘winding, the resistance ‘is wound in two portions with a‘ gap ' between 
them.’ The variation of induction and capacity with variation of the gap - 
énables the gap (i.c., the distatice between the inner and outer portions) to be 
chosen so as to make the residual capacity very small. In a table of results 
by the author, two resistances of 20,000 ohms each, wound’ by the 
Aerts Aaa row have residual capacities of 40 and 88 x 10—" farad respec- 


if, 


(Electrician, 66.-pp. 841-848, Dec. 9; 1910.)—The 
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has been devised with special reference tothe alternate-current potentiometer, 
where phase-measurements are made sinmiltaneously with p.d. or: durrent 
measurements, but it is equally suitable ordinary shunts. The résistance 
is ‘made by cutting the electrodes into a number of thin strips or fingers, 
which intercalate with one another, thus reducing thé inductance to a very 
small figure. The inductance of 


‘i. An Absolute Induction A. Semiller. (Aso 
Physik, 88. 2. pp. 414-430, Aug. 80,1910. Extract from Dissertation, Berlin, 
909.)—The instrament consists of two rectangles of 0145 cm. diam. silver 
¢. The outer, which can be rotated by hand on a scale of degrees, is of 
dimensions 7 cm. x 5 cm., and is traversed by the high-frequency current to 
be measured. The inner, of dimensions 6 cm. x 4 cm., is suspended by two 
silk fibres, and carries a ‘mica damping plate’ and a concave mirror. “A 
currént of dir'can be'sent from either of two rubber tubes against the mica 
plate in order to bring the inner rectangle quickly to rest. The theory of the 
instrument is investigated, and the various constants required are calculated. 
Experiments are mate to test the accuracy of the formulz used ; ‘first ‘with 
constant current to Check the formula giving the rate of change’ of mutual 
ind&ctante of the coils with the angle between them, and ‘second, to test the 
influence of frequency. In these experiments the current is kept constant by 
a photometric method. The current passes through a 2-volt Osminmn ues 
and illuminates a screen ; a second screen is illuminated by a standard sour 
and the screens are viewed simultaneously through a ble Bris. a 
source of the current is a Poulsen oscillating circuit, Good agreement 
found for wave-lengths from 850 to 1050 m., and also for longer waves 
19,000 and 82,700 m. For current from an alternator at freq cies from 
80 to 56 per sec, the instrument is not sensitive enough for g 
to. be obtained. Reference is made to the dissertation for a Ants of “<i 
cases other than when the instrument ds used with ages deflection and 


“Yas. Galvanometer for ow. E. and 
w C. S. Phillips. (Phil. Mag. 20. pp. 809-819, Aug., 1910. Paper read 
‘the Physical Soc., Juine 10, 1910. Electrician, 66.’ pp, 

ion, p. 488, June 24, and pp. ‘911-918, Sept. 9, 1910. ‘Abstract — | 

he, authors. describe a refiécting instrument for measuring 

current. It is a moving-coil galvanometer in which the field is’ to an 
electromagnet excit from an alternating source. The magnet. core j¢,built 
to give varied sensitivity. Ifa voltage V be applied to a winding of m. 
the core flux N is given by the equation V = rA + mN, where r, is the x 
tance of the winding, and A is the current through it. For the frequencies 
used may. Be neglected in comparison with the reactance, and co 

the rate of change of N is directly proportional to V.. A magnet is 

obtained, the strength of which at every instant is determined oy, the applied 
voltage. In its use as a voltmeter a voltage V is applied to a field winding of 
m turns, and another winding of » turns is connected thro a condenser K 
ote moving coil. The torque is then proportional to imY. -Owing to 
the shape of the gap and the small angle through which the coil turns, the 
induction Gensity/in the gap does not-vary appreciably with the pdsition of 
the moving coil. In its use as a null dastrument in an 
VOL. 
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‘comparing capacities and inductances, the alternating voltage V 
applied to the field coil of the instrament also causes the current A to flow 
through the bridge conductors, and the moving coil is connected directly 
across the bridge. V and A are brought into phase by means’ of'a non- 
inductive resistance in the alternator circuit: The precautions which must 
be taken to ensure accurate results are discussed, and examples are worked 
out ‘in illustration. The instrument is especially suitable for the measurement 


CURRENTS AND, MAGNETISN 


144. Properties of Two Powerful Straight Electromagnets. H. Ollivier. 
Annal. Chim. Phys. 21. pp. 289-822, Nov., 1910.) — Description of’ ‘the 
struction and properties of two identical electromagnets, of whith the 
cores ‘were horizontal cylinders 10 cm. in diam. and 150 cm. long, placed end 
to end and carrying 4680 turns of thick wire. With a current of 80 amps., 
the ‘field between the poles was 45,000 gauss. The reluctance of the air- 
space varied slightly, that of the iron largely, with the magnetising current’; 
and) when the cores were well magnetised, the air-space completed the 
Mechanical Stress and Magnetisation of ill, W. Brown. 
(Roy. Dublin Soc., Proc. 12, 36. pp. 480-499; Sept., 1910.)—In the first and 
second parts of this paper the results were given of experiments with soft- 
iron) wires in which the longitudinal magnetism, the circular magnetism, 
the longitudinal load, and the cross-sectional area of the wires were varied 
[see Abstract No. 1615 (1909)]. The results given in the present portion 
of the paper were obtained with iron wires of different tempers, or different 
degrees . of magnetic softness, different lengths, and different diams. Five 
different degrees of hardness were adopted which were obtained by heating 
the wites to a cherry- red heat by means of a broad Bunsen burner when 
they weré hung vertically and subjected to different longitudinal loads: The 
different. degrees of hardness are indicated by the symbols Ho, Hi, &c. 
Swedish charcoal iron was used similar to’ that in the previous experiments. 
With the soft-iron wire of hardness H) when placed in a longitudinal 
magnetic field of 2'5 units the twist of the free end is inversely proportional 
to the load oh the wife, and when the load is increased six times the twist is 
per cent. tn ‘all the thrée states of hardness Ho, Hi,‘and Hy the 
st of the free end ‘is proportional to the length of the wire, and when the 
length of the wire is halved both the aréa of the cyclic curve in a field of 2°5 
units And ‘the twist are decreased 60 per cent. Also in the three cases the 
twist is inversely proportional to the load on the end of the wire, and ‘the 
hardet the wire the more the twist is diminished as the load is increased. On 
nereasing the load 6 times, the twist is decreased 82 per cent. in the wire of 
éss H,, and 88 per cent. in the wire Hs, i.c., increased load has more 
effect ona ard wire than on a soft one. When the curves relating to load 
twist in the three tempered wires Hy, to H; are produced, they all cut the 
Of abscissze at points approximately equivalent to the elastic limit of the 
wire. The twist diminishes as the simple rigidity increases and also 
the load increases. When the hardness is in from He to H; the’ twist 


is decteased 16, 22, and 20 per cent. respectively, when the loads on the 
VOL, XIV.—A, 


4, 
i 
i 
4 
b> 


wires were 06, 1°5, and 80 x 15° gm. per cm. When the wire becomes 
harder, as the length of the wire is decreased and the load on it increased, 
the twists gradually approach the same value as the surrounding longitudinal 
magnetic field is increased. In wires of different degrees of magnetic soft- 
ness the longitudinal magnetic field in which the max. twist occurs is 
independent of the load on the end of the wire between certain limits. 
With iron wires in the same physical state but of different diams., the max, 
twist occurs in longitudinal magnetic fields of different strengths—the thicker 
the wire the higher is the magnetic field in which the max. twist occurs. In 
a magnetic field of 8 units the twist is doubled when the cross-sectional area 
of the wire is increased nine times. The magnitude of the longitudinal mag- 
netic field in which the max. twist occurs is directly proportional to the 
current density in the wire. With a given load on the wire and a, given 
current through it, the twist in a given longitudinal magnetic field is inversely 

al to the cross-sectional area of the wire, or directly proportional 
i the current density in it. j.J.S. 


146. Magnetic Permeability of very Pure Soft Irom: B.O. Peees i (Amer, 
Acad., Proc. 46. No. 9. pp. 207-212, Oct., 1910. Contribution from the 
Jefferson Phys. Lab., Harvard Univ.)—The paper gives an account of 
ballistic tests on two specimens of very pure soft iron. One, a piece of 
Norway iron, was free from Ni, Co, W, and Mn, and had less than 0°08 per 
cent. C, 0°047 P, 0°08 Si, and 0°008 per cent. S. In low fields it was remark- 
ably magnetic, giving a max. value of » = 6480 for H = 1°40. With H'> 6 
gauss it was, however, less permeable than good iron should be. The 
results are compared with values obtained by other experiments for pure 
iron. A. D. R. 


147. Magnetic Permeability. R.Gans. (Deutsch. Phys. Gesell., Verh. 12. 
20. pp. 802-808, Oct. 80, 1910. Paper read before the 82, Naturforscher- 
versamml., Kénigsberg, Sept. 21, 1910. Phys. Zeitschr. 11. pp. 988-991; 

i ion, p. 991, Nov. 1, 1910.)—If, when a specimen is under magnetic 
and the applied field is being gradually varied, the process is stopped at 
any point and the field be now altered in the reverse direction by a small 
amount and restored, the secondary loop so formed is closed. The changes 
4B in B (or AI in I) consequent on the changes 4H in H are equal in 
itude. Denote by y, the ratio 4B/4H and term it the reversible per- 
meability, and similarly denote by «, the ratio AI/I which may be called 
reversible susceptibility. The author has investigated the values of p> and «, 
for soft iron, for annealed and hardened magnet-steel, and for nickel. He 
finds that », and «, do not depend on whether the test is made at a point on 
the initial magnetisation curve or on the ascending or descending. branches 
of a main hysteresis loop, so long as the values of I are the same. p, and kr 
depend therefore only on the intensity of magnetisation of the specimen. 
Further, if we plot log 4x, against log I, the resultant curves for various 
materials are congruent and may be made identical by employing different 
scales in the different cases. This may be expressed as follows : |e = 9(1/Iy) 
where xo and Ip are two constants of the material, and ¢ is a universal function. 
If we choose ¢ so that the function has the value unity for zero value of the 
argument, then « is the initial susceptibility and I, is the saturation int 
Let = y and =, | in which form the law is similar to 4 
well-known law in the theory of gases. D, R. 
“VOL. XIV.—A. 


. 
| 52 SCIENCE ABSTRACTS. 
( 


ELECTRICITY AND MAGNETISM. 68 


RADIOLOGY AND ELECTRO-PHYSIOLOGY. 


148, Production o, Rinigen Rays of Constant Intensity. G. Rimelin. 
(Phys. Zeitschr. 11. pp. 908-909, Oct. 15, 1910.)—Since, on working a 
Réntgen-ray ‘tube, the pressure falls, the rays change, Hence, to keep the 
rays constant, the author has an arrangement of continuous pumping which 

| 
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149. Theory of Electromagnetic Phenomena in Moving Bodies. J. Ishiwara. 
(Mathematico-Physical Soc., Téky6, Proc. 5. 18. pp. 810-827, July, 1910.)—A highly 
analytical discussion of this subject on modern lines. [See Abstracts Nos. 2091 and 
2128 (1909). ] E. H. B. 


150. Propagation of Light in Moving Media. J. Ishiwara. (Mathematico- 
Physical Soc., Téky6, Proc. 5. 18. pp. 327-338, July, 1910.}—A mathematical treatment 
on the electron theory in which reference is made to the mechanics of G. N. Lewis 
and R. C. Tolman [see Abstracts Nos. 1486 and 1488 (1909). E. H. B. 


161. Electromagnetic Phenomena in Moving Bodies. A. Szarvassi. (Akad. 
Wiss. Wien, Sitz. Ber. 119. 2a. pp. 281-836, March, 1910.)—A discussion by vector 
E. H. B. 


- 162. Application of Thermodynamics to the Electron Theory of Thermo-electricity. 
F. Krtiger. (Phys. Zeitschr. 11. pp. 800-808, Sept. 15, 1910.)}—A theoretical 
discussion which is largely mathematical. Lae: Abstracts Nos. 2199, 2200 (1900), 
and 1448 (1906).] E. H. B. 


Phys. Gesell., Verh. 12. 19. pp. 711-718, Oct. 15, 1910.)—This is a theoretical paper 
dealing with the observations of Paschen, Stark and Steubing, and Strasser [see 
Abstracts Nos, 1848 (1907), 1085 (1909), 905 (1910)} on canal rays, in particular’ 
fact that two maxima are found to exist in the Doppler-effect obtained with 

rays in hydrogen, and the phenomena connected therewith. Some recent work 
H. v. Dechend and W. Hammer is also fully discussed. A, E. G. 


164. Arrangement for Direct Photographic Observation of Canal Rays in Pure 
Gases. J. Koenigsberger. (Phys. Zeitschr. 11. pp. 848-850, Oct. 1, 1910.)}—A 
detailed account is given of the means used for obtaining photographs due to canal 
rays. Velox paper is used for this purpose. The methods by which absolute free- 
dom from hydrogen as an impurity in the gases used is obtained are fully described, 
A. E. 


« 165. Observations on Canal Rays. J. Koenigsberger and K. Kilchling: 
(Deutsch. Phys. Gesell., Verh. 12. 22. pp. 995-1017, Nov. 80, 1910.)—An account of 
experiments carried out by the previously described photographic method [see pre- 
ceding Abstract] is here given under the following sectional headings: (1) The 
method ; (2) Variations of the canal rays due to collisions (dissociation, neutralisa- 
tion, decrease of velocity and deflection) ; (8) Dissociation in hydrogen ; (4) Canal 
rays in a high vacuum, with short paths in the discharge space ; (5) Influence of 
mercury vapour and CO, on the canal rays ; (6) Some influences of the canal rays ; 
(7) Influence ‘of the kathode and tube on the canal rays ; (8) Place of origin of the 
canal rays. A large number of illustrations are given which show the photographic 
appearances obtained under various conditions. | A. E.G. 
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156. | Absorption of Radium by Satterty. 
(Phil. -Mag. 20. pp. 778-788, Oct., 1910.}—The experiments described deal 
with the absorption of RaEm by cocoanut charcoal, the emanation being 
carried to the charcoal bya stream of air which had previously passed through 
a solution of Ra. For solutions coritaining amounts of Ra up to 6 x 10-* gm. 
with.a 24 hours’ exposure. and an air current of 0°56 litres per min., the amount 
af:emanation absorbed by the charcoal was found to be proportional to: the 
Ra-content, but for stronger solutions and greater times of exposure a satura- 
tion! effect was found, the tubes used being 60 cm. long, 1°6 om.* cross- 
section, and containing 89 gm. charcoal. Under the same conditions of ex- 
periment the amount of emanation absorbed was found to be independent ¢ 
the hixapidiity of the air. A quantitative experiment ‘showed that with tubes 
8.cm.’ in. cross-section, containing a column 80 ci. long of coarsely, powdered 
cocoanut charcoal, the amount of emanation absorbed with an air stream of 
0°56. litre per min. passing through a solution containing 0°6 x 10-* gm. Ra for 
21 hours, was only about,62 per cent. of the total amount of emanation carried 
by the air. With air streams of magnitudes 0°11, 0°25, 0°80 litre per min., the 
amounts of emanation caught were 86, 78, and 28 Se ig 


EM. 


cation] of Hard Glasses. F. Mylius. (Zeitschr. Anorg. Chem, 67,2. pp. 200- 
224, July 28,1910. Communication from the Physikal.-Techn. Reichsanstalt.) 
~Devitrification of glass includes: efflorescence due to various causes, corro- 
sion, and absorption or removal of water. The subject'is dealt with under 
the following headings: (1) Material of the Glass and Micro-chémical Tests 
[see Abstract’ No. (1910)} . (2) Glass and Iodeosin. The adsorption of 
eosin from ethereal solution is due to the basic constituents’ of ‘the glass 

, soda, lime, magnesia, baryta, and lead and zinc oxides), but not 

ica or boric acid ; the action of alumina is slight. Eosin is absorbed slowly 
by pure lead silicate, but rapidly by the alkaline salt. | With hard (lead silicate) 
glasses, inspite of ‘their slight tendency to weathering, the eosin ‘reaction 
increases considerably with the duration of immersion, and is hence not pro- 
portional to‘the weathering. (8) Weathering. The weathering of hard glasses 
_ (in air saturated: with water-vapour at 18°) is mostly accompanied by retro- 
gression of the natural alkalinity, this coming to a stop aftér about a week: 
(4) Investigation of different Glasses. (5) Influence of the Composition. Natural 
abkalinity andalkalinity after. weathering are constant values depending on 
the chemical composition of the glass. Weathering» is increased by ihcrease 
of the alkali-content, whilst the stability of the by ‘raising 
itis proportion of lead tary P. 
Gad bos jeu 

"168. PYeparation of Fused Tungsten. L. Weiss A. Martin and A. 
eiaistidtnctatys (Zeitschr. Anorg. Chem, 65. pp. 279-840, 1910,)—Experi- 
ments on the preparation of tungsten by the aluminothermic reduction ef 
wolframite are first described, resulting in a product containing up to 90°66 per 


cent, W. Another method consists in the electrolysis of. ee 
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‘with cryolite, the tungstic acid being: prepared by fusing wolframite with 
calcium carbonate atid calcium chioride and decomposing the’ product. with 
acid. The metal obtained in this way consists of globules only and contains 
96 per cent.\W. ‘The best result, a metal containing 9896. per cent: W, is 
obtained by fusing tungsten trisulphide with lime in a graphite crucible by 
mitans of ‘the aft. When fused in'a hydrogen vacuum, ‘tungsten is!white 
in colour and metallic-looking ; its hardnessis 6°5-7°5, and density, at! 20°, 
_ 18°72; small pieces can be hammered out, but the malleability is dependent 
upon the amount of heat treatment. ee 
heat is 00868, and the heat of combustion per gm. is 1047 cals. A mixture of 
nitric and hydrofluoric acids is the only reagent which is able to dissolve! the 
fused metal ; 
attack the surface very slowly. oth 
to bo ool 
169. M. La Rosa. (N. 
Cimento, 20. pp. 802-812, Oct. 1910.)—A current of about 60) amps. at 
150 volts has been passed through carbon rods of 1, 2, and 8 mm. diam., and 
containing only 007-008 per cent. mineral matter. If the full current is 
passed directly through the rod, explosion takes place, but by gradually raising 
the current by reducing the resistatice, the carbon becomes luminous, afid 
bends slightly. By enclosing the carbon in a porcelain tube, and then 
producing an explosion, stains are found on the sides of the tube, which, 
examined microscopically, are apparently carbon. Though no complete 
liquefaction or crystallisation of carbon has taken place, the results obtained 
are considered to indicate incipient netion/ [See also Abstracts Nos. 688’ and 


160. Ternary Alloys “of Copper; Autiinody, om Bismuth. 
and E. Viviani. (Accad. Lincei, Atti, 19. pp. 348-849, Oct. 2, 1910.)}—The 
authors continue their thermo-analytical investigation of these alloys, deter- 
mining the temperatures of solidification and transformation of some 22 alloys 
of the system Cu;Sb-Cu-Bi; and plotting their positions on thermo-diagrams. 
Microphotographs of some: of thevalléys are given. The'limits of miscibility 
of CusSb-Sb-Bi, and CusSb-Cu-Bi,sin the liquid state, have been determined 

by maintaining mixtures of these in a porcelain crucible for some: time at 
about 670° C., and analysing Abstracts 
Nos.’ 1641 (1910) and 188 (1911).}) Sa 


. 161, Silver-Cadmium Alloys, |G. Bruni and E. Quercigh. \(Zeitschr. 
Anorg, Chem. 68. 8. pp. 108-206, Oct. 12, 1910.)}—A consideration of the 
cooling curves of thirty of these alloys shows that they can be divided into 
two. series—those containing 0-80 atoms per cent. Cd and those containing 
80-100 atoms per cent. Cd. Alloys containing 0-80 atoms per cent: Cd form 
a continuous series of solid solutions, of which; alloys containing 50 and®0 
atoms per cent. Cd solidify at constant temperatures at 712° C, and 546° ©, 
respectively, pointing to the existence of the two compounds AgCd and 
AgCd,. AgCd, undergoes a polymorphic change at 488° C., a change which 
does not appear to ‘be common to the alloys on either side of it: Between 
80.and 100 atoms per cent. Cd: the: solidification curve consists: of two 
‘branches, a ‘steep portion to 846° C; at 97 atoms per cent, Cd, after which 
theicurve falls lessi steeply to the solidification point of Cd. From 67-100 
atoms) per cent. Cd the alloys consist of & single: solid solution whith solidifies 
‘over a somewhat wide range of temperature, while between 80 and 87 atoms 
VOL. XIV.—aA. VIK 209 


a 
4 
BY 


56 OSCHEINCE ABSTRACTS, 


per cent; Cd'the alloysconsist of a conglometate of the compound AgCd, and 
the sdlid' solution containing 86 atoms per cent. Cd. The results have been 
confirmed by microscopic examination of the alloys, and ‘agree in general 


(162, Alloys: ‘Tellurium with Cadmium ‘and Tin. Robayasht. 
(Goth: and Engin..Mem. Ky5té, 2. 11. pp. 858-868, Oct., 1910. \Zeitschr. 
Anorg: Chem. 69. 1. pp. 1-9; Nov. 15, 1010.)}—The methods of thermal 
analysis have been applied to these systems with the following ‘results. 
Tellurium-cadmium give rise to an equilibrium curve which rises from the 
melting-point of Cd (822° C.) toa maximum at about 1042° C: 
to the formation of a compound TeCd, and then falls to: the melting-point of 
Te (487°'C.). On account of the high melting-point: of the compound and 
the volatility of Cd, no observations of the beginning of solidification of 
alloys: containing between 1°2 and 65°17 per cent. Te could be obtained. 
The compound does not form solid solutions with either of the constituent 
metals, and the two eutectics consist of the practically pure metals. Tellu- 
tium-tin give rise to a compound TeSn which ‘solidifies ‘at 780°56° One 
eutectic consists of practically pure Sn, while the other contains about 
86 per cent. Te and solidifies at 898° C. The compound TeSn forms 
greyish-coloured crystals of sp. gr. 6°472. It dees not form solid solutions 
by 163, Tellurides of Sodium. Pellini and Quercigh. (Acad. 
Lincei, Atti, 19. pp. 850-856, Oct. 2, 1910.)}—By warming together sodium 
and tellurium in a quartz tube in an atmosphere of nitrogen, compounds have 
been obtained corresponding to the formula Na;sTe, NasTe;, and Na;Te;, the 
existence: of which is also confirmed by thermal ee The compound 
+164, Tellurides of Silver. G. Pellini: we B.Quercigh. Lincei, 
Atti, 19. pp. 415-421, Oct. 16, 1910.)—-Thermo-analysis of alloys of Ag and 
Te shows the formation of compounds corresponding to the formula AgTe 
- and Ag,Te. The former is produced at 444°, is decomposed at higher tem- 
peratures, and polymerises at 412°; the latter melts without decomposition 


165). Prodaction of Cementation Steel. ‘VII. ‘Process based on Specific Action 
of Carbon Monoxide. F. Giolitti and Tavanti. (Accad. Sci. ‘Torino, 
Atti, 45. 11. pp. 349-873, 1909-1910.)—Examination of numerous cases of 
fracture in steel, microphotographs of one’of which are given, leads to the 
conclusion that such flaws are due to irregular distribution of carbon, brought 
about. by separation of ferrite during the: slow cooling of the steel after 
cementation. This can be sometimes obviated in the ordinary cementation 
process: by suddenly cooling, but more ‘generally by carburising with CO. 
To. obtain: concentrations of more than 08-04 per cent. carbon withthe 
latter, it must be either mixed with a small quantity of reducing gas, ¢.,, 
hydrocarbons, or, better, employed in’ the presence of free carbon. 
Examples are given, illustrated by microphotographs, of the application 
of!this latter process, on the laboratory scale, to a steel containing C; 0-14); 
Si, 008; :Mn, 080; S, 005; and P,'0°02 per cent. respectively, the ‘steel 
being inserted)in a porcelain tube, packed with either saiesoepont powdered 
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-wood-charcoal, and heated to 1000-1200° C: im am Herzeus furnace, the CO 
‘being produced by passing CO, over similar hot charcoal before it reaches 
‘the steel.. Cementation takes. place to a considerable depth without: forma- 
tion of any cementite, and the depth of the hypoeutectic zone is at least 
‘60 per cent, of ‘the total depth: of cementation.» The rate of carburisation 
is greater'‘with granular than with powdered carbon, showing that the 
prodess depends more on the action of CO ‘than on intimate contact 
between the carbon and steel. Microscopical examination of pieces of 

steel, subjected to the action of CO for.7 hours at, 1000? in 
‘one casé, followed. by, another 8 hours ,at 1000°, shows the value.of CO 
in, promoting diffusion of the carbon, the total thickness of. the cementation 
zone being increased from 42 to. 6:0 mm. in 


rel 4 


the Iron-Carbon. System. T. Liesching. 
(Metallurgie, 7. pp. 565-571, Sept. 22, 1910.)—Starting from Swedish charcoal 
iron (88 per cent. C.), Swedish wrought iron, and a puddled iron, all,of great 
purity, arid an iron sulphide containing 28 per’cent. S, the author has pre- 
pared 46/alloys, containing 0-08 to 4°78 per cent. C and 0°01 to 1'11 per cent. 
S. Cooling curves of all the alloys were taken, after which they were 
subjected’to chemical and micrographic analysis. Certain irregularities in 
the temperatures at which freezing commenced were observed, and ascri 
‘to an increased tendency towards supercooling. Sulphur lowers the freezing 
‘and eutectic temperatures of the iron-catbon system, but leaves the pearlite 
arrest-point unchanged. Difficulties were at first met with in obtaining a 
‘satisfactory method of etching, the method ultimately adopted being to etch 
lightly in a 4 per cent. solution of picric acid in amyl alcohol, then in 4 per 
cent. nitric acid in amyl alcohol, and finally immersing in hot concentrated 
‘caustic soda, which colours the sulphide ‘areas brown without affecting the 
‘structure developed by the acids. Ziegler’s Observation that the constituent 
‘solidifying at'970° C., and usually seen as a homogeneous grey mass, is 
a eutectic of Fe and FeS containing about 81 per cent. S is confirmed. 
‘alloys containing 0°24 per cent. carbon the sulphide forms a network tule 
than the general ferrite network which subdivides the larger structure out- 
lined by the sulphide eutectic. Sulphide separations never take place in the 
pearlitic areas. Attempts to prepare alloys containing over 2 per cent. Ss 
showed that the ailoys with high carbon-content separated into two conjugate 
layers, the upper layer containing 26 to 28 per cent. S and 0°22 to 082 per 
Cent. C, and the lower layer 205 to 2°25 per cent.’S and 8°04 to HL 
cent. C. F.C, A. HL. 

167. Electrical Purification and Electrical of Liquid Sut 
phurous Anhydride. J. Catrvallo. (Comptes Rendus, 161. pp. 717-719, 
Oct. 24, 1910.)}—Liquid salphur dioxide in a sealed. tube was exposed to the 
action of a pid. of 2850.volts set up between two Pt discs 06 cm. apart. 
Initially this caused the passage of a current of 111 x 10~* amp., ‘but after 
8 days the current fell to a constant value 03 x 10, the liquids being 
permanently purified by the passage of the current in-much the same way as 
that already noticed by Jaffé in the case of hexane, and by Schréder in the 
ease of ethyl ether. Up to a pressure of 100 volts the purified ‘liquid obeys 
Ohm’s:.law ; beyond this the current increases at a slower rate, ‘tending 
towards a constant value (¢.g., 0°480 at 2820 volts, 0°486 at 8760 volts); if the 
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‘voltage is increased beyond 5000 there is a sudden increase in the currént, as 
4f disruptive conditions were being reached. The steady fesistance, below 
100. volts, is 76 x 10° ohms/cm.—a_ figure 700 times greater than» that 
observed by Walden for the liquid pufified’ by ordinary methods); the 
greatly increased resistance of the liquid at higher voltages ‘brings it into litie 
with gases as regards its. conducting properties, which thus differ entirely 
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of Ferric Oxide by Solid Carbon!” G. 8. 
‘Bonnérot. (Comptes 151. pp. 644-645, Oct. 10, 1910.)—To deter- 
‘mine the effect of the gases ordinaril ptesent in the cementation of iron, ' the 
author has measured the rate of reduction of ferric oxide by solid carbon 
under reduced ptessute: | Graphite and ferric oxide, carefully purified and 
tieated to 1000° in vacuo, were intimately mixed and agglomerated, and then 
heated to 950° C. in an electric furnace under low pressures, the. gas on 
being measured. The following results were obtained :— 


Cm." of Gas Evolved Predsure, 
9 per Hour mm. Hg. 


‘The rate of reduction diminishes rapidly with decrease of pressure, and at a 
Pressure of about 1/1000 mm. becomes practically zero. It is concluded that 
Solid carbon does not itself reduce ferric up to 960° 


Nature of the Transition between Two Phi 
W..C. McC. Lewis, (Phil, Mag. 20. pp. 502-511, Sept,, 19105 na 
discussion of the. transition layer | between two adjacent phases, the au 
points out that the values for the internal pressure in a liquid, as obtained _ 
é¢ Bakker-Dupré method of calculation, are considerably larger than those 

calculated from van “der. Waals’ ‘equation ; and to explain this he assumes 
that’ the density i in the surface layer is greater than in the bulk of the liquid. 
A table is given showing the average values for the surface density of a 
number of liquids at the boiling-points. The variation of, surface density | of 
water with temperature and the temperature variation of the. internal 
pressure, both in the bulk of the liquid and in the surface layer, are discussed 
and the results tabulated. The heat-effect involved in this density-change. is 
calculated, per unit area of surface and is found to be 0°0084 cal. This TE 
approximately with the nen determination of Parks. 

Absolute Sulphuric Acid asa Phys. 
Chem. 72. 8. pp. 888-861, 1910.)—The molecular conductivity of various salts 
and acids dissolved in absolute sulphuric acid was:found not to. decrease 
regularly with increasing concentration, but to increase, decrease, remain 
constant,according to the nature of the solute. Solubility measurements 
Showed that only the sulphates of the alkalies and alkaline earths are specially 
soluble.in sulphuric acid, and that these form with the acid compounds 
-which; could in some instances: be isolated, The anomalies in the con- 
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The Ipnisation Relations of Sulphuric Acid, .. A. A. Noyes and M;.A, 
Stewart... (Amer.,Chem. Soc., Journ. 82. pp. 1188-1162, Oct, 1910, Contzi, 
bution from the. |Research Lab. of the Mass, Inst. of, gr 
The following values were deduced for ta the, 


jaws avmonbs & Prom conductances date oC) af Dae 


0°005 1°67 * 002 0°29 0°69 
Hon 
07080 1°25 0-06. shu oe 
Deon From freezing-point data at C. 
AG sd From isohydric data at 256%. 
0025. 188) 005 O65 


implies at a concentration of 'M/200. 2 per cent. of the acid. is 
undissociated, 84 per cent. is dissociated into H and HSO,, and 64 per cent, 
into, 2H and SQ, the corresponding percentages being at.M/40 5, percent, 
50 and 89 per cent., and at M/20, 6 per cent., 62 and 82.per cent. | 5 yf 


| 10 


Cna/C 0°68, Cx/C 0 C 0-44, Cs0J/C 0°84, 
Cranso,/C 0°08, Cu,so,/C 0-02. 


A novel method of estimating the hydrogen-ion concentration consisted in 
determining by experiment the relative concentrations of hydrochloric and 
of sulphuric acid which drive back the ionisation of picric acid to the same 
extent, the condition of equal ionisation of the picric acid being ascertained 
by the aqueous with benzene, the un-ionised 
picric acid distrities itself... Me 

172. The Rusting of Iron, ‘K. Arndt. 7. 627-687, Oct. 
22, 1910.)—Referring to Schleicher and to Heyn Bauer [see Abstracts 
Nos. 1128 (1909) and 1064 (1910)], who worked with water and aqueous solu- 
tions, the.author conducts potential measurements,on iron embedded. in wet 
sand; ‘He uses four kinds of iron, a cast iron,and three mild steels, all,in the 
shape of pipes, 8 cm. in diam. ; from these he cuts rings of 5 cm. width, which 
are qutyinto four segments, partly paraffined and buried in sand, moistened 
with water from the mains. The potentials measured:(method of .Wilamors) 
are, those, of the cast ironagainst the steels, and of the four materials against:a 
calomel.electrade ;. in the latter case the sand was moistened, with. Q01n 
CaCl, Cast.iron inclined less to rusting 
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rést formation ‘was als less noticeable in the cast iron after it had been 
emibedded for several weeks in sand coritaining 7 pér cerit. of water. ‘Inclina- 
tion to rusting and velocity of rusting have to be distinguished ; the latter 
depends on surface conditions, &c. The potential of it6n is refidered: more 
noble (less negative) when the iron becomes covered with oxide; as the 
oxide coating is porous (Haber) the changes in the potential are gradual, not 
abrupt.’ The better the oxide coating covers the iron, the less the iron will 
rust, and as the rough surface of cast irom assumes a more adhesive rust 
coating, cast-iron pipes corrode less im moist sand than steel pipes. On the 
ned high go together. H. B. 

178. E.M.F. Produced in Solutions by Centrifugal Action. R. C. Tolman. 
(Amer. Acad., Proc. 46. No. 6. pp. 109-146, Sept., 1910. Contribution from 
the Research Lab. of the Mass. Inst. of Technology, No. 59.)—It has been 
shown experimentally by Des Coudres that an e.mf. is set up owing to the 
action of gravity between two electrodes immersed at different heights in the 
same solution, this e.m.f. disappearing only when it has become balanced by 
a slow, change in the concentration of the solution at its different levels. 
Des Coudres showed that a measurement of the e.m,f,, coupled with a know- 
ledge of the solution volume of the salt, could be used to calculate the Hittorf 
transport-number for the salt. An apparatus is now described, driven by a 
80-h.p. steam turbine, whereby greatly increased ¢.m.f.’s can be produced by 
centrifugal force ; this method had been used by Des Coudres, but in a much 
less efficient form. The rotator could be driven up to 7850 r.p.m., giving a 
peripheral speed of 50,000 ft. per min., but in practice this velocity was 
reduced to about one-tenth in order to avoid breaking the glass linings 
which’ the solutions were placed. The e.mf. measured was usually f 
8000 to 6000 microvolts, and the probable error of the transport-numbers 
was of the order of 0001. Very few transport-measurements have been 
made with the iodides used in the present’ investigation, but the chlorine ion 
has the same mobility, and comparison can therefore be made with previous 
observations on the chlorides as follows :— 
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_ TRANSFERENCE NUMBER OF THE ANION, 


|; 0798... |, 0°88 0-662 
| 0160" | 07 
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Todide. Chloride. | Iodide. Chioride. | Iodide. Iodide. 
w Infinite Infinite 
0614 0618 0°507 0508 0614 0505 
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The agreeient i quite except in the cate of the acids which 

Koenig and E. Platou. (Zeitschr: Elektrochem. 16. pp. 789-796, Oct. 1, 

1910.}—-The experiments were made as previously with cold arcs, produced 

in quartz tubes, provided with a water jacket. The best yields were, with 
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Hg; they had formerly recommended a pressure of about 100.mm. At: 
higher pressures the arc became thinner, receding more) from the quarts 
walls. In the alternating-current experiments the phase-lag was determined. 
by, means of a binant electrometer; in this they follow, Warburg and. 
Leithauser with whom they agree that the formation of NO. may. be essen= 
tially electrical and not thermal (Nernst). This conclusion is confirmed by’ 
the other researches recently carried out at Karlsruhe. The best yield, 500 kg. 
Of, HNQs per kw.-year at a concentration of 8°4 per cent. of NO, —— 


176. Formation of Nitric Oxide by High-frequency mo tos F. Haber 
and E. Platou. (Zeitschr. Elektrochem. 16. pp. 706-803, Oct. 1, 1910,. \Dis- 
sertation of E. Platou, Karlsruhe.)—Since energy determinations become: 
very. difficult with high-frequency discharges, the authors place the glass. 
apparatus in a calorimeter, using Pt electrodes, bent like the horns of. 
lightning arresters, and mercury contacts. The discharge tube stands in, 
paraffin oil in a Dewar vacuum jacket. The gases pass on leaving through, 
one or two silver tubes, charged with silver filings ; one of these silver tubes 
of Eilhard Wiedemann sufficed, with the maximum velocity of the air current: 
applied (114 litres per sec.) to reduce the temperature of the gases to the tem: 
perature of the bath. The calculations,are made merely for the formation of 
NO, considering that the heat of formation (likewise negative) of the. other 
nitrogen oxides would only amount to 2 per cent.of the whole, The Wehnelt. 
interrupter yielded currents of frequency 500, the discharge circuit. (after. 
v, Lepel), currents of a frequency about 100 times as great... The. yield of) 
NO was with the higher frequency slightly worse than with the lower, and 
poorer also at diminished pressure (888 mm.) than at atmospheric pressure., 
This latter observation disagrees with the other experiments of Haber, while 
it would agree with the experiments.of Briner and Durand, The authors. 
consider, however, that the peculiarities of the discharges from electrodes of 


176. Yield of Nitric Oxide with Cooled Direct-current Arcs. w. Holwech 
and A. Koenig. (Zeitschr. Elektrochem. 16. pp. 808-810, Oct. 1, 1910.)— 
The arrangement is not that described in Abstract No. 1151 (1910). The dis- 
charge, takes place in a vertical tube. The uncooled electrode (mostly the — 
kathode) is an iron wire, 2mm, in diam., over the end of which a little quartz 
tube is pushed... The other electrode is a cylinder of copper, water-jacketed, 
ranging in diam. from 0°5 to 8 mm. ; it is called the capillary inthe paper. 
As the arc extended into and through this capillary, the length of the actual 

arg (electrode distance from 2 to 5 mm. about) was not definite. The yield 
rose to 76.gm. HNO, per kw.-hour at a concentration of about 2 per cent. of 
NO (max, 8°5 per cent.).. Special heating of the kathode did not increase the 
yield. much, The yield fluctuated when the capillary was placed above 
(instead, of below) the other electrode. The yield was very satisfactory; 

Haber and W. Holwech.. (Zeitschr. Elektrochem. 16. pp. 810-818, Oct. 1; 

1910.)—The arrangement is that of Schénherr. The furnace consisted either 

of ‘a single vertical steel tube, water-jacketed, and provided with ‘three 
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thé air’ circulated so as to become preheated before entering ‘the furnace 

; one window was provided in this case. Direct currents Were’ ex- 
dtasively tried. The ‘yields were very good. As the loss in the seriés 
résistance was not considered, only a relative value is claimed for the Po vtand 
The first arrangement (no preheating) gave a poor ‘concentration of NO; 
both the yield and the concentration diminished when the air pressure was 
raised (to 20 atmos. maximum). The second arrangement (air preheated) gave 
sothewhat better concentrations ; but the yield did ‘certainly not improve 
when! the pressure was raised to 12 atmos. The air feed varied between’ 
pas Howe, Calouiated Sor and 700 B. 

178. Seat. of the E.M.F. of the Voltaic Cell. G. Guglielino:: (Aécad. 
Lincei, Atti, 19. pp. 496-501, Nov. 20, 1910.)—The author has examined the 
effect on a Daniell’cell of the surface condition of the zinc pole. The poles 
of the ‘cell »were each connected by wires to tubes, 9 cm. long, and 4 cm: in 
diam., of the same metal as the pole, and fixed oie on each side of a short 
glass tube of the same diam. One pair of quadrants of the electrometer was 
then’ earthed and also put in contact with one of the poles, the other pair 
being connected with the water in a Kelvin water-dropper.’ It is found that 
(1) when the zinc pole and tube are both ‘polished with emery paper and not 
amalgamated, the potential inside the Cu tube is about $ volt higher than 
that inside the Zn tube; (2) when the Zn pole only is amalgamated, this 
résult’is not appreciably affected’; (8) if the Zn tube is amalgamated in- 
ternally, the potential inside it is only about 0°08 volt less than that inside the 
Cu tube; whether thé Zn pole is amalgamated or not ; and (4) if both tubes are of 
either’ Zn or Cu, the p.d. between their interiors is the same as when the two 
poles are put directly im contact. It is concluded that the p.d. between the 
Ca and Zn of a Dariiell cell on open circuit is very small, but depends on the 
state of the surface of the Zn in contact with the air, and that the internal 
p.d. between the poles of a voltaic cell ‘cannot be determined by diréct 
electrometric measuremefit. The thermodynamic theory, according to 
which the Soares of the emf. is the contact between the two metals, is not 


H. Si. 


‘affecting’ the of Copper. w. Cc. 
Blasdale and W. Cruess. (Amer. Chem: Soc., Journ. 82. pp. 1264-1277, 
Oct.;'1010.)—“ It seems probable that the relative efficiencies of the different 
forms of stationary electrodes depend entirely apon the extent to which they 
favour, circulation of the electrolyte; and upon the equal distribution ofthe 
¢urrent-density over the entire surface of the kathode:” To obtain data upon 
these points the rates of precipitation of known amounts of copper under 
identical conditions, except as regards the electrodes used, were determined. 
Each solution uséd contained ©1975 gm. of Cu as copper sulphate, 2'c.cm. of 
concentrated: sulphuric and 1 ¢.cm. of coricentrated nitric acid, and water 
to 140:c.cm. They were electrolysed with a practically constant current of 
084 amp., and the Cu deposited during definite time-intervals was determined. 
The! various kathodes used were : (A) A Classen dish which gave'120 cin.* of 
available surface when it contained the 140 c.cm. of electrolyte. The anode 
was a disc of foil, 4°1 cm. in diam., with six radially distributed openings near 
its rim.: \(B) A cylinder: of foil 2°6' cm: in diam: and ‘5 ¢m)'in tength; the 
effective area being 79 The anode was a'cylindrical spiral 
the: ‘beaker containing the solution was 6°5. cm. in internal diam. (C) The 
same, as.(B), except ‘that the kathode was’ pierced ‘with’ 270 I mm: in 
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diam, | (D) A gauze cylinder. 82 cm. in diam, and 5°5\cm.:in length, the wire 
of the gauze being 0°06 mm. in diam. ; there were 41 meshes per linear cm, 
Available area, 98.cm.’.. Anode and beaker as in (B). (E) Kathode the same 
as (D). The anode consisted of a stout wire coiled to form a horizontal 
spiral, and was suspended at the bottom of the beaker. (F) Gauze cylinder 
4cm. in diam.and 4 cm. long, with 25 meshes per linear cm. The wire of 
the gauze was 0°1 mm. in diam., and the effective area:680.cm.*, Anode and) 
beaker.as in (B). The results obtained are given in the, form of curves, 
’ showing the relation between the time and the amount of Cu deposited. The. 
gauze electrode (D) is the most efficient, and comparison of the results with 
” (D) and (F) show that the efficiency increases with; the fineness of the mesh. 
Piercing holes in the foil kathode (compare B and C),increases the efficiency, 
The cylindrical spiral anode is better than the, horizontal disc (D and E), 
The times. needed to deposit 0°1975 gm. Cu were 400, 450, 880, 50, 60, and, 
100 min, respectively with the kathodes A, B,C, .D,E,and F, In the next 
set of experiments the gauze electrode D was used. throughout ; 140 c.cm. of 
the solution contained 0°1975 gm. Cu as copper sulphate, 2 gm. of ammonium. 
nitrate, and 4 c.cm. of concentrated nitric acid; The currents used were 
0:19, 0°84, 0:5, 0°78, and 5°5 amps. respectively, . The higher the current the 
quicker is the Cu deposited. Quantitative deposits were obtained with the 
first four currents, but with 5°56 amps. the results. were low, owing to 
the temperature attained (60°), which increased the solvent action of. the 
nitric acid. Decreasing concentration of the electrolyte was found to increase 
the time of deposition, this increase being mainly due to the increased time 
for the deposition of the last 10 per cent. of the Cu. An investiga- 
tion of, the effect of the addition of acids to the copper-sulphate electrolyte. 
showed that with sulphuric acid, spongy deposits are obtained. when a Classen: 
dish or foil. kathodeis used. In no case has a spongy deposit, been obtained 
with. gauze electrodes. In nitric acid solutions the temperature should not 
rise. above 80°, otherwise Cu is dissolved ; below this temperature the solution 
‘'as much as 4 c.cm. of acid. per 140 ¢.cm, solution. The, 
presence of iron as ferrous sulphate, in a solution containing sulphuric acid, 
diminishes the rate of deposition of the Cu, but does not otherwise affect it, 
When ferric sulphate is present no Cu is deposited for a definite interval 
which is roughly proportional to the amount of ferric salt present. The time 
at which deposition begins is probably, conditioned by the equilibrium 
QFe™ + Cuz Cu~ + 2Fe~. When the solutions contain low concentrations 
ofboth ferric and nitrate ions the.rate of deposition. is merely retarded; but 
where either: of these factors, especially the nitrate concentration, becomes 
large, deposition may take place normally»up to a certain stage, after which 
rapid re-solution of the Cu takes place. Special experiments showed ‘that 
this ‘re-solution is probably due to the formation of nitrous acid, and that 
neither nitric nor sulphuric acid, nor ferric salts are the effective agents con- 
cerned. Urea’may ‘be ‘added to eliminate the nitrous acid} it being then 
pessible to obtain satisfactory deposits, but it is preférable' to 
solutions of 6rés containing ofily Cu and Fe in the presence of stilphuri¢ act 
only. The deposition of As along with the Cu may be prevented by the 
preserice ‘of a’ sbfficient quantity of nitrate ions. With 100 c.cm. of solt 
containing 2c.cm. of concentrated ‘sulphuric acid atid 50’ mgm. of As, 5 
of ammonium nitrate effectually prevent the deposition Under 'si 
conditions 1 c.cm. of concentrated nitric acid prevents € separatio paration of A: 
from a solution containing 10 mgm. of the latter. The presence of either 
or Al to the extent of 0°4 gm. has but little effect on the time needed for the 
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4 j 
a 
¥ 
x 
a 


complete deposition of Cu. Lead should be separated as the sulphate before) 
Cu is deposited. , The above results are finally used to indicat’ the methods: 
Lit oil al 
180. Rapid Determination of Copper, Bismuth by 
means of the Mercury Kathode and Stationary Anode. R. C. Bentier. (Amer. 
Chem. Soc., Journ. 82. pp. 1281-1287, Oct., 1910.)}--[See Abstract No. 757 
(1909). ] The author uses an apparatus similar to that described by Kollock 
atid Smith, except that the anode is stationary and not rotated. The current 
density at the mercury kathode is from 8540 amps./cm., and the stirring of 
the electrolyte is effected’ by the vigorous evolution of gas. In order 'to‘avoid 
all danger of loss because of this vigorous evolution of gas, the e 
vessels were somewhat taller than those used by Kollock and'Smith. After 
deposition was complete the mercury was washed with distilled ‘water until 
tle current dropped to'zero, The current connections were then’ broken, and 
the anode was examined for small globules of Hg by means of a 
glass, since this metal was frequently carried mechanically to the anode. It 
could usually be removed by rinsing ‘the anode up and down in the water 
above the Hg. The anialgam’ was then washed.and dried in the usual’ 
manner. 08888 gm:of Cu could be deposited in 20 min. from 20 c.cm. of 
@ ‘solution of the’ nitrate:containing four drops of concentrated nitric acid 
(throughout the paper the value of a “drop” of acid is not stated), nsing 
a@current of 4 amps. Quantitative results were obtained for the same solution 
when no free ‘nitric acid was present, or when 4 drops of sulphurie acid 
were added. Using a current of 4 amps.,'0°2862 gm. of Ag were deposited 
from 20 c.cm. of a solution of the nitrate, containing 1 drop of nitric acid, 
in°10 min. From 20 c.cm. of a solution of cadmium sulphate containing 
6: drops of concentrated sulphuric acid, 05748 gm. of Cd could be quantita- 
tively deposited: in 10 min., using 4 amps. From 20 c.cm: of ‘a soltition of 
bismuth nitrate containing 12 c.cm. of concentrated nitric acid, 0465 gm. 
of Bi was quantitatively deposited in 25 min., using 4 amps. During the 
Sarthe ‘onthe disappears before’ the 
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Steel Inst,, Journ. 81, pp. 287-802 ; Communications, p. 308,;,1910. Mech. Eng, 25; 


‘Ternary Alloys of Copper, Antimony, and. Bismuth. Parravano and 
iviani. (Accad. Lincei, Atti, 19. pp, 248-247, Sept. 4, 1910.)\—A., 

ort on this see Abstract No. 1541 (1910)), the 
of Bi, Sb, and Cu,Sb or Cu,Sb being mapped in an 
; triangle. crophotographs of some of the alloys, which bi con 
 dedactions made from thermal analysis, are reproduced. MW. 
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